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THURSDAY, APRIL 27, 1905. 


THREE CAMBRIDGE MATHEMATICAL 
WORKS. 


The Algebra of Invariants. By J. H. Grace, M.A., 
and A. Young, M.A. Pp. vii+384. (Cambridge : 
The University Press, 1903.) Price ros. net. 

The Dynamical Theory of Gases. By J. H. Jeans, 
M.A. Pp. xvi+352. (Cambridge: The University 
Press.) Price 15s. net. 

A Treatise on the Analytical Dynamics of Particles and 
Rigid Bodies. By E. T. Whittaker, M.A. Pp. 
xiiit414. (Cambridge: The University Press, 
i904.) Price 12s. 6d. net. 

\ HATEVER opinions may be felt as to the 
/ desirability of University Presses competing 

with private firms in swelling the already too large 
flood of school geometries or issuing cram books 
for compulsory Greek examinations, there can only be 
one opinion as to the series of standard treatises on 
higher mathematics emanating at the present time 
from Cambridge. In a country which, in its lack 
of national interest in higher scientific research, par- 
ticularly mathematical research, stands far behind 
most other important civilised countries, it necessarily 
devolves on a University Press to publish advanced 
mathematical works. We may take it as certain that 
the present volumes will be keenly read in Germany 
and America, and will be taken as proofs that England 
contains good mathematicians, though Englishmen 
as a nation may be unaware of their existence, with the 
exception of the senior wrangler of one year, who is 
forgotten the next. 

For years Salmon’s ‘*‘ Higher Algebra ”’ has been the 
treatise which has done most to interest English 
students in invariants. At the present time a good 
deal more is wanted in order to bring our knowledge 
up to date. Messrs. Grace and Young have en- 
deavoured to meet present requirements in a_ well 
defined direction. As they state in their preface, the 
book 


“was started as an attempt to meet the need expressed 
by Elliott in the preface to ‘ The Algebra of Quantics ’ 
—‘a whole book which shall present to the English 
reader in his own language a worthy exposition of 
the method of the great German masters remains a 
desideratum.’ ”’ 


While no book, unless it were written in four 
languages, could satisfy the patriotic aspirations of 
every native of our country by appealing to him “ in 
his own language,’’ the production of an English 
book on a subject largely developed in Germany meets 
a distinct want. 

The subject is practically started ab initio. The 
treatment does not strike us as very hard to follow, 
although it is difficult for a beginner at first to 
master the symbolical notation, especially in the 
definition of transvectants (chapter iii.). In chapter 
vi. the authors introduce Gordan’s theorem, according 
to which the number of covariants of a binary form is 
always finite, and in the next chapter they employ his 
method of proof to obtain the complete irreducible 
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set of covariants of the quintic. A short chapter on 
simultaneous systems brings us to Hilbert’s theorem, 
with which the algebra of binary forms may be said 
to end. Chapters x. and xi. deal with geometrical 
interpretations, and in particular with apolarity. The 
sections dealing with ternary forms are less complete, 
as the authors have considered that ‘‘ with the methods 
known up to the present the treatment of ternary forms 
is too tedious for a text-book.”’ 

Mr. Grace has previously been associated with th: 
production of several mathematical text-books of a 
quite elementary character, and the present book bears 
many unmistakable traces of his experience as a 
writer in making a somewhat difficult subject appear 
relatively easy. 

We say ‘‘ somewhat ”’ difficult, because the subject 
of Mr. Jeans’s new book is incomparably harder than 
the ‘‘ Algebra of Invariants.’’ This difficulty arises 
largely from the fact that the kinetic theory of gases 
is closely associated with the representation of physical 
phenomena as they actually exist, and with all the 
difficulties connected with irreversibility and the exist- 
ence of temperature. It is only by statistical methods 
that these phenomena are amenable to the equations 
of reversible dynamics, and with every method of 
attack some assumption must be made, since if any 
motion of a molecular system exists it is equally 
conceivable that the opposite motion should exist. 

Even Willard Gibbs’s appeal to experience quoted 
on p. 167 does not get over the difficulty. If we put 
red and blue ink together into a vessel and stir them 
up, it is true that if the inks differ in nothing more 
than colour the result is a uniform violet ink. But 
this is because the inks are viscous liquids the 
motions of which are irreversible. If they were perfect 
liquids perfect mixing would not take place, and the 
effect of stirring would merely be to produce vortex 
motions in which the vortex lines always contained 
the same particles and remained constant in strength. 
If we mix counters in a bag, the motions of the 
counters are retarded by friction; if the counters 
correctly represented perfectly reversible systems they 
would never come to rest. 

Mr. Jeans in his preface considers that the dis- 
crepancy between theory and experiment in connection 
with the ratio of the specific heats of a gas “is of 
greater importance than all the others together,’’ and 
he has endeavoured to emphasise the fact that when 
account is taken of the interaction between matter 
and the ether, theory and experiment harmonise 
well as could be desired. But as soon as this ether 
is taken into account we have a simple means of 
obviating the irreversibility difficulty by saddling the 
ether with the whole responsibility. So long as 
physicists are contented, in solving the differential 
equations of wave motion in a medium, to omit the 
terms which represent waves converging from an 
infinite distance towards a centre of disturbance, so 
long will there be an easy way out of the puzzling 
contradictions arising out of Boltzmann’s H-theorem. 

But there is really no reason why the presence of 
a molecule in an indefinitely extended ether which 
undoubtedly possesses some energy should not bring 
about the convergence of waves coming in from an 
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infinite distance in all directions, and gradually in- 
creasing in intensity as they approach the molecule. 
We do not think such cases exist, but we did not 
expect to discover radium a few years ago. 

Let us now see how Mr. Jeans attempts to deal 
with the difficulties here suggested. In the first 
seven chapters he follows fairly closely on conventional 
lines, and deduces the Boltzmann-Maxwell law of dis- 
tribution, the minimum theorem, the law of partition 
of energy, and the isothermal equations according to 
the Boyle-Mariotte and van der Waals’s laws. In 
chapter viii. the author throws over the principle of 
conservation of energy and assumes that his gas is a 
dissipative system in which loss of energy occurs by 
radiation. On this hypothesis he finds that when the 
rate of dissipation has become very slow probability 
considerations indicate a tendency to assume a 
definite statistical specification different from that 
given by the ordinary theory. It further appears | 
that such a gas has one principal and a number 
of subsidiary temperatures, a notion which we be- 
lieve has been previously advanced. In _ chapters 
ix. and x. Mr. Jeans cox. iders applications of the 
theory of a non-conservative gas, particularly in con- 
nection with rates of dissipation of energy, and ratios 
of specific heats. 

We thus have a definite attempt to break away from 
traditional methods and boldly introduce the notion of 

‘dissipation into the kinetic theory. The idea is 
certainly an excellent one. Whether it is free from 
objection is a matter which cannot be answered as 
the mere result of a critical examination. Often 
objections to theories strike the mind of a reader quite 
unexpectedly. 

In the remaining chapters Mr. Jeans deals with 
‘* free path phenomena ” such as diffusion, conduction 
of heat, viscosity, and the escape of gases from 
planetary atmospheres. In this work he is more on 
the ordinary lines. We notice as an important 
feature the sections dealing with encounters according 
to the law of the inverse fifth power. This series of 
chapters is of considerable use in affording easy access 
to investigations contained in a much longer form in 
the original papers of Boltzmann and other writers. 

Turning back to the chapter on equipartition of 
energy, we are led to the following inference :— 
Mr. Jeans leaves it an open question whether the 
conventional law of distribution with its attendant 
consequences of equipartition may represent the 
ultimate state of a gas, but concludes that in actual 
gases such as we see around us where dissipation of 
energy occurs a different distribution holds good. 

The second conclusion seems plausible. But the 
assumption that equipartition of energy holds even in 
a conservative system presents difficulties in connec- 
tion with Stefan’s law of radiation in a black cavity. 
According to that law the energy of the ether should 
vary as the fourth power of that of the molecules. 
It might be said that in the ‘“ conservative system ”’ 
Stefan’s law would not necessarily hold good, and 
that there would be no objection to assuming the 
energy of the ether to be then directly proportional 
to that of the molecules, or to the temperature. But 
the usual thermodynamic investigation—which is more 
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certain to be valid in the case of the conservaiiye 
than in that of the dissipative system—would j))en 
give a different form for the radiation pressur— 
apparently /= y (log y + constant)—and this result wo 
have to be admitted. On the whole it appears niore 
likely that while distributions satisfying Maxw:||’s 
law of equipartition are always theoretically possil)\e. 
other distributions may exist, and may, inde d, 
represent a normal and persistent state of affairs even, 
in conservative systems. 

It is remarkable that physicists strain at gnats 
when put down to study kinetic theory or theri.io- 
dynamics, and yet they swallow camels with com- 
placency when they read the subject of Mr. Whittak: +’s 
book, ‘‘ Analytical Dynamics.’? Some writers even 
go so far as to introduce pages and pages of tix 
most unreal dynamical problems into what they «I 
treatises on physics. 

‘““The soluble problems of particle dynamic. ’ 
mostly represent things which have no existence. | 
is impossible for a particle to move on a smooily 
curve or surface because, in the first place, there is 
no such thing as a particle, and in the second place 
there is no such thing as a smooth curve or surface. 
What constitutes the chief interest of ‘* Analytical 
Dynamics ”’ is the possibility of forming clear mental 
pictures of its results by imagining bodies capable of 
performing the motions discussed. 

Mr. Whittaker’s treatment is essentially mathe- 
matical and advanced in character. He opens with 
sections on the displacements of rigid bodies in which 
Klein’s parameters and Halphen’s theorems on 
composition of screws figure near the commencement. 
In his chapter on equations of motion physico- 
philosophical discursions on force and mass are re- 
duced toa minimum. This is as it should be, for ther¢ 
are plenty of people who can write about such matters, 
but few whose knowledge extends to the more 
important theorems which follow later. The 
Lagrangian equations are reached by § 26, which is 
preceded by a definition of holonomic systems. This 
distinction might with advantage be put into treatises 
in physics, for at present students of that subject are 
apt to assume that Lagrange’s equations in their 
ordinary form are universally applicable, which is far 
from true. Passing on to chapter v., which deals, 
inter alia, with moments of inertia, our old friend the 
‘* principle of parallel axes ’’ is treated generally for 
a quadratic function of coordinates, velocities and 
accelerations, readers being doubtless assumed to 
know the proof for simple cases. Chapter vii. deals 
with the general theory of vibrations, and the next 
chapter with non-holonomic and dissipative systems, 
the first of these two chapters consisting mainly of 
theory, and the second mainly of examples. The 
most important chapters are those which follow, deal- 
ing with the principles of Hamilton and Gauss, the 
integral invariants of the Hamiltonian system, and th: 
representation of a dynamical system of equations b\ 
means of contact transformations. 

Mr. Whittaker some time ago presented 
valuable report to the British Association on th: 
problem of three bodies, and he tells us that betwee: 
1750 and 1904 more than eight hundred memoirs wer 
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published on this problem. Even at the Heidelberg 
congress last August further additions were made to 
this literature. In his chapter on the subject, which 
is verv brief, he discusses the reduction of the equa- 
tions ‘o a system of the sixth order, thus affording a 
yseful insight into the main features of this difficult in- 
vestigation. Several other interesting chapters follow. 

It will thus be seen that Mr. Whittaker’s treatise 
collec. s into book form the outlines of a long | 
series of researches for which hitherto it has been | 
necessary to consult English, French, German, and | 
jtalian transactions. In recent years Italy has 
played no small part in the development of dynamics, | 
as ray be seen by the number of papers by Levi 
Civia and other writers which have from time to 
time appeared in the Atti dei Lincei, dealing with 
intezrals of the equations of motion of helononsic | 
syst’ ms, particular cases of the problem of three bodies, | 
and questions. 

The book is thus written mainly for the advanced 


mathematician. But an interesting feature is the | 
| appearance in Germany translations were published 


larg’ number of examples both in the text and 
at the end of the chapters. Of these a good 
many really contain the substance of minor papers 
that have been published abroad. Others are fol- 


lowed by the reference ‘ Coll. Exam.,’’? and while | 
it may be taken for granted that Mr. Whittaker | 


has made a judicious selection, some of the ques- 
tions bearing these references may give foreign 
mathematicians a little insight into the unpalatable 
nuts which Cambridge students are expected to waste 
time in trying to crack for examination purposes. 
The antics of insects crawling on epicycloids, or the 
vagaries of- particles moving along the intersections 
of ellipsoids with hyperboloids of one sheet, are of no 
scientific interest, and the time spent in ‘‘ getting out ”’ 
problems of this character might better be employed 
in learning something useful. Moreover, Cambridge 
college examiners have a habit of endowing bodies 
with the most inconsistent properties in the matter of 
perfect roughness and perfect smoothness. A per- 
fectly rough body placed on a perfectly smooth surface 
forms as interesting a subject for speculation as the 
well-known irresistible body meeting the impenetrable 
obstacle. What the average college don forgets is 
that roughness or smoothness are matters which 
concern two surfaces, not one body. 

In our opinion a great deal of the artificiality of 
the more elementary parts of dynamics might be 
removed by the more frequent introduction of simple 
problems in resisted motion. There are plenty of easy 
ones to be found which would be more helpful to the 
beginner than probleins about ellipsoids rolling on 
perfectly smooth surfaces formed by the revolution of 
cissoids or witches about their axes. Those who have 
the ability to do more difficult work should pass on 
to the advanced parts of a book like Mr. Whittaker’s 
and learn what foreign mathematicians have been 
doing; this is much more useful. 

It remains to add that the books are neatly bound; 
the printing and paper are somewhat unnecessarily 
luxurious in quality, and—most important of all—the 
Cambridge printers have not forgotten to cut the pages 
With their guillotine. G. H. Bryan. 
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REIN’S “ JAPAN.” 


Japan nach Reisen und Studien. By J. J. Rein. 
Vol. i. Natur und Volk des Mikadoreiches. Second 
edition. Pp. xv+749. (Leipzig: Wilhelm Engel- 
mann, 1905.) Price 24s. net, paper; 26s. net, cloth. 

HIS is the second edition of a book first published 

in 1880. The author, now professor of geography 

in the University of Bonn, was, in 1874, commissioned 
by the Prussian Ministry of Commerce to go to Japan 
for the purpose of studying and giving an account 


| both of the trade of Japan and the special branches 


of industry there carried on to so high a degree of 
perfection. The writer of this notice had the pleasure 
of making the acquaintance of Dr. Rein while in 
Japan, and can testify to the German thoroughness 
with which Dr. Rein carried out the work for which 
he was commissioned. The results of that work were 
two volumes which, from the point of view of the 
author, have been looked upon as the most scientific 
and complete of their kind. Some years after their 


in England (Hodder and Stoughton), but both the 
German and English editions have for some time been 
out of print, and the author has done well to bring 
out a new edition, brought up to date in matters both 
of history and science. For students of Japan it is 
almost unnecessary to review the work of Dr. Rein, as 
it has long had an assured position. 

The opinion of competent authorities was reflected 
by Prof. Chamberlain more than fifteen years ago, 
when, in an edition of his well known book ‘‘ Things 
Japanese,’’ he said :— 

‘** At the risk of offending innumerable authors, we 
now venture to pick out the following works as 
probably the best in a general way that are ac- 
cessible to English readers: (1) Dr. Rein’s ‘ Japan,’ 
with its sequel ‘The Industries of Japan.’’’ No 
person wishing to study Japan seriously can dis- 
pense with these admirable volumes. Of the two, 
that on the ‘‘ Industries’ is the better; agriculture, 
cattle-raising, forestry, mines, lacquer-work, metal- 
work, commerce, &c., everything, in fact, has been 
studied with a truly German patience, and is set 
forth with a truly German thoroughness. The 
other volume is occupied with the physiography of 
the country, that is, its geography, fauna, flora, &c., 
with an account of the people, both historical and 
ethnographical, and with the topography of the 
various provinces. 

It is this latter volume which is at present be- 
fore us, and although it may not be so interesting, 
from the practical point of view, as its sequel, it 
is more valuable from a _ scientific and _ historical 
point of view. The book is essentially the same 
as the first edition, but the author has had the 
assistance of many friends in Japan in bringing it up 
to date, both from a scientific and a historical point 
of view. It is, however, unnecessary to enter into a 
detailed account or criticism of its contents. 

The first part of the book is a very complete and 
interesting account of the physical geography of 
Japan; in fact, it is the only systematic account which 
has been published in a European language. When 
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Dr. Rein was in Japan he had, for the most part, to 
depend on himself for the collection of information 
on this part of his subject; but in the interval many 
ardent students of science have been trained in Japan, 
and they have collaborated with him in bringing the 
matter up to date, so we have very valuable chapters 
on the geological formation of the country, its physio- 
graphy, hydrography, climate, flora and fauna; while 
very complete lists of books and papers dealing with 
the various departments of the subjects are given 
which will be useful to those who wish to study them 
thoroughly. 

The part relating to the history of the country has 
had a section added to it dealing more fully with the 
events which have occurred during the past quarter 
of a century, and gives a very good outline of the 
developments which have taken place. It deals, how- 
ever, only with what may be called the natural history 
or facts of the subjects involved, and does not attempt 
to explain the natural philosophy or dynamics. No 
doubt the author would say that that was beyond the 
scope of his work; but it is possible to make descrip- 
tions much more interesting and intelligent when the 
forces at work are at least indicated, and the direc- 
tions and amounts of their resultants explained. The 
full discussion of this, however, would take us into 
details of historical methods about which there is still 
considerable difference of opinion. 

Under anthropology and ethnology a considerable 
amount of new matter has been introduced, in which 
are given the results of recent investigations and 
speculations. An interesting sketch is given of the 
Japanese language and literature and of the manners 
and customs of the Japanese. A short account is 
given of the Japanese calendar and of the national 
festivals. The part dealing with the religious con- 
ditions of Japan is too short to allow justice to be done 
to it, and it does not give an adequate account of 
recent developments. The present war with Russia 
has been a revelation of the ‘“ soul of the people,”’ a 
full explanation of which would require a book for 
itself. Still, Dr. Rein might have tried to bring this 
section up to date as well as the others. Its full 
comprehension, however, requires something more 
than what is usually called a scientific mind, and 
comparatively few men of science seem capable of 
entering on it with understanding. They for the 
most part are content to look at a people from the 
outside, forgetting the fact that the most powerful 
factors in the evolution of a nation are intellectual 
and spiritual. 

The concluding part of the book deals with the 
topography of the country, and is a valuable con- 
tribution to the subject. Some useful maps are in- 
cluded in the book, and a very complete table of con- 
tents renders the various subjects very accessible. 
We venture to hope that a new edition of the second 
volume on the ‘‘ Industries of Japan *’ will soon be 
forthcoming, for, notwithstanding all the changes 
which have taken place, the industrial Japan depicted 
by Prof. Rein still, to a very large extent, remains, 
and only from it can the real Japan be known. 

Henry Dyer. 
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MAKING A PASTURE. 

The Agricultural Changes required by these Times. 
and Laying down Land to Grass. By R. H. Elliot. 
Third edition. Pp. xxiii + 197. (Kelso: Ruther. 
ford, 1905.) 

R. ELLIOT and Elliot’s system ” and Elliot's 
mixtures ’’ have been not a little before :h¢ 
agricultural public during the last ten years or \. 
but we have not before had the opportunity of rd. 
ing at length a full account of “ the system ” as < 
out by the author. 

Indeed, we doubt if we should have been very mich 
wiser now, so formless and discursive is the book, }\ad 
not the publishers been kind enough to provid: 4 
synopsis for the guidance of the reviewer. 

To put the matter briefly, Mr. Elliot farms some poor 
high-lying land in the neighbourhood of Kelso, and 
has found it profitable to adopt a system of laying i 
down to grass for periods of four to six years, after 
which it will carry two crops of turnips and two o! 
cereals, in the last of which it is laid down again to 
grass for another period. The essence of the system 
is that with the usual grass seeds, or rather with a 
grass mixture containing a large proportion of cocks- 
foot and the coarse fescues instead of rye grass, a 
considerable amount of chicory, burnet, sheep's 
parsley, kidney vetch, and other tap-rooted plants «re 
sown, although some of these, like the burnet and the 
chicory, are regarded as undesirable weeds in many 
parts of the country. Mr. Elliot claims that the deep 
roots of these plants, by opening up and, on their 
decay, aérating the subsoil, act as the most efficient 
agents of cultivation and bring about a great ameliora- 
tion in the texture of the soil. Further, he obtains a 
good turf quickly and at littie cost, so that when the 
land comes under the plough again he can grow four 
crops on the accumulated fertility without the use of 
any manure. 

It will be seen that the one point which can in an\ 
way be held to distinguish Mr. Elliot’s from other 
systems of temporary pastures is the use of chicory, 
burnet, and similar plants in the grass mixtures. [1 
is probably a sound idea to introduce these deep- 
rooting plants, though we should infinitely prefer the 
equally deep-rooting but far more valuable sainfoin and 
lucerne anywhere south of the Trent, yet it leaves u- 
wondering what all the coil is about. ‘What is ther 
so novel or so fundamental about the scheme that th: 
Board of Agriculture should have been expected 
take up Mr. Elliot’s 1250 acres and by preaching «1 
that text revolutionise British agriculture? M1: 
Elliot’s system appears to have succeeded on his ow: 
somewhat special soil and climate, but there is litt! 
reason to suppose it would be equally suitable to th 
bulk of our farming land. Indeed, we have on) 
Mr. Elliot’s opinion that it has succeeded in his own 
case, for though he writes of the experiments on th: 
Clifton on Bowmont farm, of experiments in any rigid 
sense we see no trace. We never read of comparati\ 
results when one part of a field was sown with Elliot’ 
mixtures, the other with an ordinary seedsman’s pr:- 
scription, nor have we any balance sheet setting © 


; the financial returns from two fields, farmed one o' 
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Mr. Elliot’s system, the other in the fashion followed 
by any reasonable farmer in the district. In fact, the 
book ‘proves nothing more than that Mr. Elliot, by 
ysing good seed and looking carefully after his grass 
jand, has improved his farm in his own opinion and 
in that of various of his visitors ; otherwise the book is a 
farrago of irresponsible talk, of hard words for agri- 
cultural chemists and science generally, of diatribes 
against the Board of Agriculture and everyone else 
who does not see eye to eye with Mr. Elliot; it bears 
every mark, in fact, of the work of the man with one 


idea. 


SOCIOLOGY. 


Sociological Papers Published for the Sociological 
Society. Pp. xviiit+292. (London: Macmillan and 
Co., Ltd., 1905.) Price 10s. 6d. 

i1ESE papers, the Transactions of the Sociological 

Society, make known to the world what work 

the society has done during the first year of its 

existence, and explain the aim and scope of the work 
it hopes to do in the future. 

The first paper recounts the history of the word 
sociology. After that we get to the fundamental 
question of eugenics, ** the science which deals with 
all the influences that improve the inborn qualities of 
the race; also with those that develop them to the 
utmost advantage.’’ Mr. Francis Galton, the author 
of this paper, would have the principles of eugenics 
“introduced into the national conscience, like a new 
religion,’’ that so a fine race may be bred. The dis- 
cussion that followed was very interesting. The 
view held by most medical men who have reached 
middle age was put without any qualification, the 
view that we cannot attempt to deal with ‘fa mass of 
scientific questions affecting heredity,’ but that we 
must concentrate our attention on more practical 
questions, such as the feeding of infants. Mr. 
Archdall Reid, on the other hand, in a_ written 
communication, brings out with admirable lucidity 
the distinction between degeneracy properly so called 
and the defective development of the individual. 
These questions, both of them urgent, we must face. 
“In the first place we must improve the conditions 
under which the individual develops, and so make 
him a fine animal. In the second place we must 
endeavour to restrict as far as possible the marriage of 
the physically and mentally unfit.”” Mr. Reid might 
have gone on to say that the former method without 
the latter, the improvement of external conditions 
without any check upon the multiplication of the 
unfit, would merely hasten degeneration, as any 
slackening in the stringency of natural selection must 
inevitably do. Mr. Bateson declines to join in 
investigations carried on by the ‘ actuarial ’? method, 
preferring experimental breeding with its more 
definite results. But is it possible to experiment with 
human beings ? 

Prof. Geddes, in his ‘* Civiecs,’? recommends to 
students a geographical survey of some river basin 
in which is displayed the evolutionary process which, 


tops, culminates in some great manufacturing city 
that darkens the heavens with its smoke. It is doubt- 
ful how far this method can afford definitely practical 
help in solving the problems of modern industrial 
society. Still, the historical method is capable of 
imparting an interest to a science which to not a few 
men is dismal, and certainly anything that can make 
our great cities interesting is to be welcomed. Dr. 
E. Westermarck investigates the position of woman 
in early civilisation, showing that she was by no 
means, as a rule, a slave and a nonentity, but he 
owns that ‘‘ the condition of women or their relative 
independence is by no means a safe gauge of the 
culture of a nation.’’ Mr. P. H. Mann follows with 
a paper on “ Life in an Agricultural Village in 
England,”’ an investigation of the economic condition 
of the inhabitants. He follows the method of Mr. 
Charles Booth and Mr. Rowntree in the study of 
city populations. Prof. Durkheim and Mr. Branford 
discuss the relation of sociology to the social sciences 
and to philosophy. Prof. Durkheim. contends that 
sociology is not a mere organisation of more 
specialist sciences, but that it is capable of remodelling 


them. Historians, for instance, and __ political 
economists have already had to ‘reorient their 
studies. ”’ 


In conclusion, we must congratulate the Sociological 
Society on its first year’s work. Beyond the work 
which can be definitely gauged there has been the 
bringing together of men who hold very different 
views, and of men who are attacking the same great 
problem from different sides, F. W. H. 


OUR BOOK SHELF. 

First Report of the Wellcome Research Laboratories 
at the Gordon Memorial College, Khartoum. By 
the Director, Andrew Balfour, M.D., B.Sc., &c. 
(Khartoum: Department of Education, Sudan 
Government, 1904.) 


Tue Wellcome Research Laboratories of the Gordon 
College, Khartoum, which were equipped by the 
munificence of Mr. Henry S. Wellcome, have certainly 
justified their existence, judging by the record of work 
done during the year February, 1903, to February, 
1904, as detailed in the report of the director, Dr. 
Andrew Balfour. 

The volume commences with a brief description of 
the laboratories, after which follows an account of the 
various researches that have been carried out in them. 

Any medical director stationed where malaria is en- 
demic and mosquitoes plentiful would at once direct 
his attention to the distribution of the latter, and in- 
stitute measures to diminish their prevalence. This 
has been done by Dr. Balfour, and the first article is 
devoted to a description of his observations and ad- 
ministration in this respect. Of mosquitoes three 
species are particularly numerous, C. fatigans, an 
anophelina, P. costalis, and Stegomyia fasciata. Mos- 
quito brigades have been organised, and anti-malarial 
measures conducted on the lines recommended by Ross, 
and there appears to be every probability that the 
prevalence of mosquitoes will be greatly diminished in 
Khartoum in the near future. Collections of mos- 
quitoes have been received from various parts of 
Egypt, the Sudan, and Abyssinia, and have been ex- 
amined and named by Mr. Theobald, who contributes 


beginning with “ hunting desolations ” on the hill- 
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an article descriptive of the species, many of which 
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are new. Experiments were made on the use of an 
anilin dye, chrysordine, for the extermination of mos- 
suito larve and pupe. It was found to act satis- 
factorily in a dilution of 1 in 30,000, but for practical 
purposes its use in this strength would be prohibitive 
on account both of cost and of its yellow colour. 
Biting and noxious insects other than mosquitoes 1s the 
subject of the next article, the most interesting find 
being G. morsitans, the tsetse fly which carries 
nagana, on the Pongo River, Bahr-el-Ghazal, and a 
few pages are devoted to insects and vegetable para- 

- sites injurious to crops, the most important being an 
aphis destructive to the dura crop described by Mr. 
Theobald as Aphis sorghi (nov. sp.). Cyanogenesis, 
hydrocyanic production, in the dura (Sorghum vulgare) 
is another subject briefly dealt with, and of importance, 
since considerable loss of horses and cattle has some- 
times been occasioned thereby. The dura contains a 
glucoside which yields hydrocyanic acid on decom- 
position, the cause of which has been ascribed to abnor- 
mal growth, but may be due to the dura aphis as 
demonstrated by Dr. Balfour. 

Lastly, the general routine work, pathological and 
chemical, of the laboratories is summarised, some in- 
teresting notes are given of the various diseases met 
with in the Sudan, and the occurrence of eosinophilia 
in Bilharzia disease and dracontiasis is discussed. 

We congratulate Dr. Balfour on his first year’s 
work contained in this report, which is copiously illus. 
trated, some of the coloured plates of mosquitoes and 
other insects being beautifully executed. 

R. T. HEw Lett. 


Till the Sun Grows Cold. By Maurice Grindon. 
Pp. 113. (London: Simpkin, Marshall, Hamilton, 
Kent and Co., Ltd., 1904.) Price 2s. 6d. net. 

TuovuGcn this story is, so far as its main incidents 

are concerned, of a familiar kind, it differs from 

others in that several of the persons described are 
interested in science. For instance, there is a Sir 

John Harpur, who “ was making important alter- 

ations in his Observatory; he was an _ ardent 

Astronomer, and F.R.A.S.’’; Lady Harpur, again, 

“had a love of flowers beyond that of a botanist, 

although she was adept in the science’’; and the 

hero, Ralph Hillary, at one time of his life had a 

workroom ‘in which he could follow up chemical 

and other researches to his heart’s content.’’ More- 
over, after Ralph takes as a second wife his early 
sweetheart, they engage together in scientific re- 
search, and discover a substance of “ extraordinary 
radio-activity’’’ to which they give the name 

Helenium—after Ralph’s sister. We cannot say that 

the author has been successful in blending fact and 

fiction together so that one can scarcely be distin- 
guished from the other; vet this art is essential to 
the writer of scientific romance or romantic science. 


A Short Introduction to the Theory of Electrolytic 
Dissociation. By Gregory. Pp. 76. (Lon- 
don: Longmans and Co., 1905.) Price 1s. 6d. 


Tuts is a useful little book for those students who, 
after taking a course of systematic chemistry, wish 
to know something of the behaviour of electrolytic 
solutions. The language and mode of presentation 
are simple, and although one might take exception to 
many points of detail, the book, on the whole, should 
prove a trustworthy guide. The headings of the four 
chapters into which the book is divided afford a 
sufficient indication of its contents :—chapter i., the 
condition of dissolved substances; chapter ii., ions 
and precipitation; chapter iii., hydrogen and hydroxyl 
ions; chapter iv., electrolytic and general consider- 
ations. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for Opinions 
expressed by his correspondents. Neither can he unde»: 
to return, or to correspond with the writers of, re; -teq 
manuscripts intended for this or any other part of Nai\: 
No notice is taken of anonymous communications. | 


Electromagnetics in a Moving Dielectric. 

SOME time ago, when considering the assumption 
the ether inside a body is quite stationary when a b 
moved, and that in the application to Maxwell’s et! 
equations this involves the use of a fixed time diffe; 
ation for the ether, and a moving one for the mati 
argued that the same applied not only to the el 
polarisation, as done by Lorentz and by Larmor, but «\so 
to the magnetic polarisation. I told the late | rof, 
FitzGerald that to make the extension seemed to be @ sori 
of categorical imperative. For it involves no assum jjon 
as to how the magnetic polarisation is produced 
the time I made the application to plane waves 
Since then I have extended it to the general case. 
principal interest at present lies in the mechanical act 
fundamentally involved in the question of the pressu: 
radiation, and electromagnetic moving forces in ge: 
The results confirm the desirability of applying si) 
reasoning to the magnetic and to the electric polaris: 
in so far as they are relatively simple, and cast 
upon the subject. 

Thus, let M=VDB be the complete quasi-mome: 
per unit volume, and M,=VD,B, the ethereal part. ‘| 
if the velocity of the matter is u, and of the ether q, 
motional activity (in the absence of free electrification, 
variation of the electrical constants in space) comes to 

(a(d/dt) + }(M — M,) + + My ; 

or, in a more developed form, 

(2) 
Here the factor of u is the moving force on the matter, and 
that of q the force on the ether. It will be seen that in 
the material part we simply deduct that part of the 
complete M which does not move with the matter. This 
makes a great simplification of ideas. To avoid miscon- 
ception, the Vin (1) acts upon all that follows, whereas in 


| (2) the first V acts on the M’s, but the second and third 


on the velocities only, as may be seen on comparison 
with (1). 

It is necessary, however, to point out distinctly the data 
involved in the above, as the simplification comes about 
in  a_ special way. Divide the displacement D_ into 
D,=c,£ in the ether, and D,=c,€&, in the matter, where 
E,=E+e, and e=V(u—q)B,. Similarly, divide the in- 
duction B into B)=y,4 and B,=y,H,, where H, = H+h, and 
h=VD,(u—q). The electric energy is U,+U,=}&D,+ 
3£,D,, and the magnetic energy is T,+T,=}HB,+3H.B.. 
Also, let there be four zolotropic pressures, of Maxwellian 
type, say P,, P, electric, and Q,, Q, magnetic. E.¢ 
P,=U,—€,.D,, meaning a tension U, parallel to E, com- 
bined with equal lateral pressure. The rest are similar. 
Finally, the two circuital equations are 

—h, -h,)=D, (3) 
where the motional electric and magnetic forces are de- 
fined by h,=VD,q, h,=VD,u, e,=VaqB,, e,=VuB,. This 
completes the data, and from them may be derived the 
equation of activity 

_ +q(U)+T,+ Py +Q,)+a(U, +7, + P; +Q,); 
where F, and F, are the forces displayed in (2). The 
meaning is that the left side of (4) is the convergence 
the flux of energy made up of the Poynting flux, the 
convective flux, and the activity of the pressures, whils 
the right side shows the result in increasing the stor: 
energy and in work done upon the matter and ether, either 
both or neither, according to the size of the two velocitie- 

The terms involving ¢, &c., in (4) represent residi 
activity which may be of different sorts. The common:- 
is when the constants vary in space, especially at a 


boundary. For example, ¢,=—wuvy.c, if c, does not vary 
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in the moving matter. This means a moving force 
(U,/c,)ve,. But if there is compression, c, probably 
ways Varies intrinsically as well. 

It will be found that the omission of the auxiliary h 
has tie result of complicating instead of simplifying the 
force formula. Similarly the omission of e complicates 
them. Now the use of e is founded upon the idea that 
the electric polarisation is produced by a separation of 
ions under the action of &, for £, is the moving force on 
a moving unit electric charge. Analogously hh, is the 
moving force on a moving unit magnetic charge or 
magn ton. If there are really no such things, the inter- 
ym must be made equivalent in other terms. But 
the cotegorical imperative is not easily to be evercome. 

The application to plane waves I described in a recent 
letter (NATURE, March g) will be found to harmonise with 
the above in the special case. 

But a correction is needed. In the estimation of the 
movi g force on ‘* glass ’’ receiving radiation, the assump- 
tion was made that the electric and magnetic energies in 
the transmitted wave were equal. So the result is strictly 
limited by that condition. The conditions E=wB and 
U=' are not coextensive in general, though satisfied 
together in Lorentz’s case. When U not =T, we have 
instead of (8), p. 439, 


p,v—p,v— p,w=w(T,— U,), 


al 


and the rate of loss of electromagnetic energy is 
2uH,H,u+(w—u)(T,—U,). 


Now this is zero when e=o, or the polarisation is pro- 
portional to the electric force. The question is raised how 
to discriminate, according to the data stated above, between 
cases Of loss of energy and no loss. To answer this ques- 
tion, let e and hh in the above be unstated in form; else 
I _— Then, instead of (4), the activity equation 
wl pe 


-9W=U+T + +...} + (ha (ed, +8G,), (5) 


where W is as in (4), whilst #, and f, are the forces 
derived from the stresses specified (not the same as F, and 
F,), and J,, G, are the electric and magnetic polarisation 
currents, thus, J,=D,+Vvh,, &c. It follows that it is 
upon e and hy that the loss of energy depends in plane 
waves, when wu and q are constant. For the stresses 
reduce to longitudinal pressures, so that by line integration 
along a tube of energy flux we get 


X(eJ, +4G,)=3(U +T). (6) 


Thus, when a pulse enters moving glass from stationary 
ether, the rate of loss of energy is 3(—eJ,). If e is zero, 
so is the loss, as in the special case above. There is also 
agreement with the calculated loss in the other case. 
That the moving force on the glass should be controlled 
by e is remarkable, for it is merely the small difference 
between the electric force on a fixed and a moving unit 


mann has suggested that we are to look for the explanation 
in the mutual action between the molecules and the 
zethereal medium which surrounds them. I am afraid, 
however, that if we call in the help of this medium, we 
shall only increase the calculated specific heat, which is 
already too great.’’) It seemed to me, however, that the 
difficulty was fully met by the numerical results arrived at 
in chapter ix. of my book. 

Suppose, to make the point at issue as definite as 
possible, we take a sample of air from the atmosphere, 
say at 15° C. Almost all the energy of this gas will be 
assignable to five degrees of freedom—so far as we know, 
three of translation and two of rotation. Let us surround 
this gas by an imaginary perfectly reflecting boundary. 
The total energy of matter and zther inside this enclosure 
will remain unaltered through all time, but this total 
energy may be divided conveniently into two parts :— 

(1) The energy of the five degrees of freedom, say A. 

(2) The energy of the remaining degrees of freedom of 
the matter plus the energy of the zther, say B. 

As Lord Rayleigh insists, the system is now a con- 
servative system, so that according to the law of equi- 
partition, the total energy A+B is, in the final state of 
the gas, divided in the ratio 


(1) 


whereas observation seems to suggest that the ratio ought 
to retain its initial value 


At « « (2) 


This I fully admit, but a further point, which I tried to 
bring out in the chapter already mentioned, is that the 
transition from the ratio (2) to the ratio (1) is very slow 
—if my calculations are accurate, millions of years would 
hardly suffice for any perceptible change—so that, although 
(1) may be the true final ratio, it is quite impossible to 
obtain experimental evidence of it. 

If the sample of gas were initially at a much higher 
temperature than we have supposed, the transition would 
undoubtedly be much more rapid; but even here we could 
not hope for experimental verification. For the assumed 
boundary, impervious to all forms of energy and _ itself 
possessing none, cannot be realised in practice, and as 
soon as the energy of the enclosed «ther becomes appreci- 
able, the imperfections of our apparatus would become of 
paramount importance in determining the sequence of 
events. J. H. Jeans. 


Growth of a Wave-group when the Group-velocity is 
Negative. 
Tue following may be of interest in connection with the 
recent discussion on the flow of energy in such cases. 
Let the energy of an element of a linearly arranged 
mechanical system be 


\(a2y/dxat)? + }ax/2. 


charge. The theory is not final, of course. If the electro- 

magnetics of the ether and matter could be made verv 

simple, it would be a fine thing; but it does not seem 

probable. OLIvER HEAVISIDE. 
April 5. 


The Dynamical Theory of Gases. 


Is a letter to Nature (April 13) Lord Rayleigh makes a 
criticism on my suggested explanation of the well known 
difliculty connected with the specific heats of a gas. He 
considers a gas bounded by a perfectly reflecting enclosure, 
and says ‘* the only effect of the appeal to the zther is to 
bring in an infinitude of new modes of vibration, each of 
which, according to the law (of equipartition), should have 
its full share of the total energy.” 

'he apparent difficulty was before my mind when 
writing my book. Indeed, as Lord Rayleigh remarks, 
something of the kind had already been indicated by Max- 
well. (I think the passage to which Lord Rayleigh refers 
will be found in the ‘‘ Coll. Works,” ii., p. 433 :—‘* Boltz- 
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Such a system can be approximately realised by taking 
a bicycle chain, loading it so that the radius of gyration 
of each link has the same large value, and suspending it 
by equal threads attached to each link so that the chain 
| is horizontal and the axes of the links vertical. By the 
| principle of least action we immediately find the equation 
| of motion to be d‘y/dx*dt?=y. A simple harmonic wave 
is given by y=sin(pt—x/p). The group velocity is —p’, 
and is negative. Let such a system, extending from x=o 
to x=00, be at rest in its position of equilibrium at time 
t=o, and then let the point x=o be moved so that its posi- 
tion at any subsequent time is given by y=1—cost. 

By application of the usual method vid Fourier’s in- 
tegral, the motion of the system is found to be given by 
either of the equivalent formulze 


or 
y= t—cos(t +x) 14+ -1)"(x/t)"Ton2 


where the J’s are Bessel’s functions and the summations 
extend from n=o to n=. There are some doubtful 
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points in the reasoning, however, and the proof consists 
in showing (1) that y satisfies the differential equation, 
(2) from the second formula that y=1—cos t when x=o, 
(3) from the first formula that y and dy/dt are both zero 
when t=o0, (4) from the first formula that when t¢ is finite 
y is small for all large values of x. If, now, x is finite 
and t great, the second formula reduces to y= —cos (t+2), 
so that the motion now consists entirely of waves pro- 
ceeding towards the source of the disturbance—a most re- 
markable result. If in the formujz for y we change the 
sign of x, the J functions are replaced by I functions. 
The resulting value of y does not satisfy (4), and cannot 
be accepted as a solution of the problem. 
H. C. PockLincton. 


The Transposition of Zoological Names. 

AmonG the many radical changes in zoological nomen- 
lature proposed of late years, none appear to me more 
open to objection than those where names which have 
long been in general use for particular species or groups 
are transferred to others on the ground that they were 
originally applied to the latter. One of the earliest of such 
transpositions was suggested by Prof. Newton, of Cam- 
bridge, who urged that Strix is not the proper generic 
designation of the barn-owl, and that while this species 
should be called Aluco flammeus, the tawny owl should 
take the generic title Strix, as S. aluco. I find, however, 
that this emendation is not accepted in the British Museum 
“* Hand-list of Birds,’’ where the barn-owl figures under its 
familiar title of Strix flammea. Uniformity is not, there- 
fore, attained by this proposal. 

Another instance occurs in the case of the walrus, which 
was long known as Trichechus rosmarus, until systematists 
‘discovered that the generic title refers properly to the 
manati, to which animal they transferred the name. 
Again, the Simia satyrus of Linnzus is now stated to be 
the chimpanzi, and not the orang-utan, and consequently 
Simia is made to stand for the latter instead of for the 
former. As a fourth example of this transference of a 
familiar generic name may be cited the case of the mar- 
mosets of the genus Hapale, to which it is now proposed 
to apply the title Chrysothrix, despite its practically 
immemorial use as the designation of the titi monkeys. 

As an example of the transference of a species name, it 
will suffice to take the case of the African antelope com- 
monly known as the white oryx (Oryx leucoryx). This 
name, it is stated, properly belongs to the Arabian Beatrix 
oryx, te which it is accordingly proposed that it should be 
transferred, after being so long used for the former animal. 

Personally, I am very strongly of opinion that such 
transpositions should not on any account be permitted, and 
that when a species or genus has been known by a par- 
ticular name for a period of, say, fifty years, this should, 
ipso facto, give such an indefeasible title to that name 
(altogether irrespective of its original application) as to 
ar its transference to any other group or species. It 
may, indeed, be deemed advisable that, as in the case of 
the walrus, the old name should not be retained in the 
generally accepted sense, but, if so, it should be altogether 
discarded, and not transferred. The practice of trans- 
ferring names must, if persisted in, inevitably lead to much 
unnecessary confusion without the slightest compensating 
advantage. Indeed, it will render such works as Darwin’s 
“Origin of Species and Wallace’s ‘‘ Geographical Dis- 
tribution of Animals,’’ which are certain to live as bio- 
logical classics, absolutely misleading to the next gener- 
ation unless special explanatory glossaries are supplied. 

Advanced systematists urge that those who refuse to 
follow their lead in this and other kindred emendations in 
nomenclature are not only old-fashioned and behind the 
times, but that they are absolutely doing their best to 
hinder the progress of zoological science. This, however, 
is but the opinion of a comparatively small (and, shall we 
say, somewhat prejudiced ?) section. What we really want 
is the opinion of all those interested in zoology and 
natural history, namely, professional zoologists, palzonto- 
logists, geologists, physiologists, anatomists, zoogeo- 
graphers, amateur naturalists, and sportsmen. If the 
general consensus of opinion of all these were on the side 


of the proposed changes, and of others of a sinj 
type, then, and then only, I venture to think, could tj, 
be regarded as obligatory. ; 
It may be added that the use of combinations, w! ich 
Mr. Stebbing has felicitously designated ‘‘ comicalitie. j, 
nomenclature,’’ of the type of Anser anser and as:, 
asinus (or, still worse, Asinus asinus asinus, which 
possible contingency), is rapidly tending to discredit the 
common sense of scientific zoologists among matter-of-(,¢; 
men of the world. LYDEKKE 


A little known Property of the Gyroscope. 


To my surprise I have found that the property of the 
gyroscope which I am about to describe, although perfe ily 
elementary, appears to be little known to either physic :sts 
or astronomers. Neither is it mentioned in the text-bo ks 
so far as | am aware. That it has a very important bear- 
ing on the mechanism of the solar system has been shown 
in some of my earlier papers, but the laws which govern 
the rotation and the simple facts themselves seem to bi so 
little understood that 1. have thought it worth while to 
explain them more fully in this place. 

If a gyroscope is mounted on gimbals so that it may 
shift its plane of rotation freely about an axis passing 
through the plane of the revolving disc, we shall find it 
is possessed of certain curious properties. To most persons 
the notable characteristic of a gyroscope is the resistance 
it offers to any force tending to change the plane of its 
rotation. This is true of it only, however, in case certain 
conditions are complied with. If these conditions «re 
neglected, it will change its plane with the greatest facility. 

If the wheel is properly balanced and mounted as above 
described, and we set it spinning, it will continue to 
rotate in one plane without change until it stops. Sup- 
pose that while it is spinning we set it upon a table, and 
cause the stand supporting it to revolve slowly about its 
vertical axis. Instantly the wheel will adjust itself so as 
to revolve in a plane parallel to the surface of the table. 

Furthermore, the direction of rotation of the wheel upon 
its axis will be the same as the direction of rotation of 
the stand. If we turn the stand in the opposite direction 
the wheel will at once shift its plane, and turn over, so 
as again to rotate in the same direction as the stand. 

Another way of showing the experiment is to hold the 
stand supporting the gyroscope at arm’s length. ‘The 
observer then slowly revolves upon his heels, first in one 
direction and then in the other. Each time the observer 
shifts his own direction of motion the gyroscope will shift 
its plane, and always in such a manner that its direction 
of rotation shall be parallel and in the same direction as 
its revolution in its orbit. 

It is a well known fact that according to the nebular 
hypothesis all the planets should have rotated in a direc- 
tion opposite to that of their revolution in their orbits, just 
as Neptune does at the present time. This is because by 
Kepler’s laws the inner edge of a revolving ring must 
necessarily move faster than the outer edge. The fact that 
Neptune is the only planet that even approximately fulfils 
this condition has always been a source of trouble to the 
adherents of the nebular hypothesis. No one has ever 
even attempted to explain the anomalous rotation of 
Uranus, in a plane practically perpendicular to the plane 
of its orbit. 

The interesting property of rotating bodies illustrated 
above in the case of the gyroscope, and fully explained by 
its theory, now at once makes the matter perfectly clear 
In the case of the planetary bodies, the force rotating th: 
stand of the gyroscope is supplied by the annual tide raised 
upon the planets by the sun. In former times, when the 
planets were large diffuse bodies, this tidal force was of 
considerable importance. Neptune, however, is so remote 
from the sun that the tidal influence upon it has alwavs 
been small. The plane of its rotation, therefore, has beer 
but slightly shifted from that of its orbit—about 25 
Uranus being nearer the sun has had its plane shifte:! 
nearly half-way over, or through 82°. The plane of rota 
tion of Saturn has been shifted through 153°, while tho: 
of Jupiter has suffered a nearly complete reversal, and the 
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planet now revolves approximately in the plane of ifs 
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orbit. The deviation amounts to but 3°, and its plane of | 
rotation has therefore shifted through 177°. 

The explanation of the retrograde rotation of Phoebe is 
now also clear. Phoebe, the first-born of Saturn’s 
numerous retinue, came into being while the planet itself 
stil] retained its original plane of rotation, that is, while 
it was still revolving in a retrograde direction. Before 
Japetus, Saturn’s second satellite, reckoning from without | 
inwards, Was created, the mighty tides acting upon the 
planet in its then diffuse condition had shifted its plane of | 
rotation more than go°. Two forces then acted on the 
plan: of the orbit of the new satellite, one from the sun 
tending to bring the orbit into the plane of the orbit of 
Saturn, the other from Saturn tending to bring the orbit 
of the satellite into the plane of the equator of its primary. 
At frst both forces tended to produce the same result, 


nameiy, 
of the orbit of the satellite. They are now pulling in 
opposite directions, as is the case with our own moon, the 
inclination of the orbit of Iapetus, 19°, being less than 
that of the equatorial plane of its primary. 

The inner satellites of Saturn are more powerfully 
atleted by the equatorial expansion of the planet than by 


the action of the sun, the planes of their orbits, 27°, coin- | 


ciding nearly with the plane of the planet’s equator. 
Wituiam H. PIckeRING. 
Harvard Observatory, Cambridge, Mass., U.S.A. 


rave Chemical Compounds a Definite Critical 
Temperature and Pressure of Decomposition ? 


so far nobody seems to have considered the question 
whether to every chemical compound there exists a definite 
critical temperature and pressure of decomposition. Yet 
| think the following considerations show that such con- 
stants probably do exist. Suppose we place a given com- 
pound (say CaCQ,) in a closed cylinder and subject it to 
a continually increasing temperature, keeping the pressure 
constant by means of a weighted piston. Then at a 
certain definite temperature range the compound will begin 
to decompose. Suppose, now, we increase the pressure 
sulliciently ; then the decomposition ceases, and the sub- 
stance can now bear a higher temperature than before 
without decomposition. 

Proceeding in this way, it is, I think, obvious from the 
finite nature of the mass of the atoms, and from the 
limited intensity of the forces holding them together in 
the molecule, that ultimately at some definite finite 
temperature the external forces tending to drive the atoms 
apart will become equal to the maximum internal forces 
that the atoms can exert on each other in the molecule. 
It therefore follows that above a certain definite tempera- 
ture, depending upon the nature of the molecule, no 
pressure, however great, can prevent the substance from 
completely decomposing. This temperature and pressure, 
above which a compound is incapable of existing, we will 
call the critical temperature and pressure of decomposition 
of the compound. The critical temperature and pressure of 
decomposition would therefore be completely analogous to 
the critical temperature of liquefaction of a compound— 
only in the latter case we are dealing with the temperature 
whereat a certain molecular condition of existence dis- 
appears, and in the former case with the temperature 
whereat a certain atomic condition of existence disappears. 

Since atoms are a very much more finely divided form 
of matter than molecules, it is clear that the critical 
temperature of decomposition of a compound must be a 
very much sharper and clear-cut constant than its critical 
temperature of liquefaction. The critical temperature and 
pressure of even very unstable compounds is usually very 
high, provided there exist but a few atoms in the molecule. 
For example, AuCl,, ozone, and the oxides of nitrogen, 
although very unstable at ordinary temperatures, seem 
capable of existing at very high temperatures. In general, 
the greater the number of atoms contained in the molecule 
the lower the critical temperature of decomposition, as is 
evident from the general observation that the more com- 
plex a compound is the easier it is to decompose. Many 


of the very complex carbon compounds—for example, the | 
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to diminish the angle of inclination of the plane | 


proteids—have, on account of their complexity, critical 
temperatures of decomposition which lie very close to the 
normal temperature of the earth’s surface. 

If, now, by some means we proceed to add on atoms 
to such a molecule so as to make it more and more com- 
plex, we would steadily lower its critical temperature of 
decomposition, and by adding on a suitable kind and 
number of atoms we could reduce the critical temperature 


| and pressure of the compound until they coincided with 


the normal temperatures and pressures which hold upon 
the earth’s surface. Such a compound would be possessed 
of an extraordinary sensitiveness to external influences on 
account of the sharpness of the constants called above the 
critical temperature and pressure of the compound. The 
slightest increase of temperature or decrease of pressure 
would serve to throw it into a condition of rapid chemical 
decomposition, whereas a slight increase of pressure and 
decrease of temperature would cause it to cease to de- 
| compose. Even did we maintain the external temperature 
| and pressure exactly at the critical temperature and 
| pressure of the compound, nevertheless the external im- 
| pulses which are continuously pervading all space in the 
| neighbourhood of the solar system, beating intermittently 
upon the sensitive substance, would be sufficient to throw 
| it into a series of rapidly alternating states of decomposi- 
| 
| 


tion and repose. 

I suggest that the temperature range of animal life is 
probably nothing more or less than the range of the critical 
temperatures of decomposition of a series of certain very 

| complex carbon compounds which are grouped together 

under the name ‘ protoplasm,’’ the external pressure of 

the atmosphere coinciding roughly with their critical 

pressures of decomposition. In fact,.1 suggest that just 

as a tuning-fork is set into motion by vibrations of a 

certain definite frequency and by no others, so living 

matter is so constructed as to respond continuously to the 

incessant minute fluctuations in the external conditions. 
which hold upon the earth, the state of response being 
what is known as life. The temperature of animal life 
keeps remarkably constant, as it should do on our sup- 
| position, a temperature too high exceeding the critical 
temperature of decomposition of living matter and so 
destroying its structure, while a temperature too low causes 
| it to cease to decompose, and the living matter becomes 
| inactive. GEOFFREY MarTIN. 

| University of Kiel, April 4. 


suggestion dis- 


[Tue writer of the above will see his - 
iii.— 


-cussed in Lockyer’s ‘‘ Inorganic Evolution,’’ book 
Ep. Nature.] 


Experiment on Pressure due to Waves. 


I HAVE seen both in the Physikalische Zeitschrift 
(January) and in the Physical Review (February) an 
account of an experiment by Prof. R. W. Wood to demon- 
strate the pressure due to waves, and which he suggests 
as a lecture demonstration of the effect observed by 
Lebedeff and by Nichols and Hull. The same experiment 
is quoted by Prof. Poynting in his address on this subject 
to the Physical Society of London (Phil. Mag., April). I 
venture to suggest that the experiment, which consists in 
setting a small windmill in motion by means of Leyden 
jar discharges maintained by a transformer, will bear a 
different explanation. It was shown long ago (1793) by 
Kinnersley, of Philadelphia, in his ‘‘ Electrical Thermo- 
meter,’’ that a jar discharge produces in air a violent ex- 
plosive effect, which we should now explain by the re- 
pulsion between constituents of the current in opposite 
phase to one another. The repulsive force may be very 
great. I think it is this explosive effect that Prof. Wood 
shows in the experiment, and not the pressure due to reflec- 
tion of a continuous train of waves. I do not think that 
the suggestion is new, but it appears to me that the same 
cause may account for the disruption which occurs when 
lightning strikes a building, an instance of which is re- 
corded in Nature of April 13 (p. 565) in the displacement 
of some of the blocks of the small pyramid. 

SIDNEY SKINNER. 

South-Western Polytechnic, Chelsea, April 15. 
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TANTALUM. 


“T°: HE application of electricity to chemical problems 

has again borne fruit in the isolation and pre- 
paration of tantalum. Dr. Werner von Bolton, of 
the firm of Siemens and Halske, published the results 
of his very interesting research upon the preparation 
of tantalum in the Zeitschrift ftir Elektrochemie 
(January 20). Although the existence of tantalum 
was pointed out by Hatchett.in 1801, it does not 
appear up to the present to have been prepared in 
the pure condition. Moissan, indeed, in 1902 pre- 
pared the metal by reducing tantalic oxide (Ta,O,) 
in the electric furnace. But the metal was extremely 
hard and brittle, a property which Dr. Bolton now 
shows only belongs to the impure product; Moissan’s 
metal probably contained some carbide. Dr. Bolton 
has succeeded in obtaining the metal by an electrical 
and by a chemical method. 


The Electrolytic Method. 


As is well known, Nernst found that when a thin 
rod of magnesia (MgO) is heated to whiteness it 
becomes able to conduct the electric current, the 
magnesia being split up into its components, mag- 
nesium and oxygen; the magnesium, 


electroiysis therefore becoming continuous. Other 
metallic oxides,» such as zirconium, ytterbium, 
thorium, calcium, and aluminium, &c., likewise be- 
have in a similar manner. If, now, a rod of mag- 


nesium is strongly heated in vacuum and the electric | 


current passed through it, the oxygen given off is so 
dilute that re-combination does not take place, and 
the rod becomes powdered. Dr. Bolton, working 
along somewhat similar lines, found that the coloured 
or lower oxides of vanadium, niobium (columbium), 
and tantalum will conduct the electric current with- 
out the necessity of being heated to very high 
temperatures, Strange to say, the colourless or 
higher oxides have not this property. 

In order to prepare tantalum in this manner a 
filament of the brown tantalum tetroxide (Ta,O,) was 
prepared and fixed into an evacuated globe, which 
was connected with a vacuum pump, so that if oxygen. 
was given off, on heating, it could be pumped out. 
On passing a current through this filament, at first 
the two ends of the filament became white hot, and 
then gradually the incandescence travelled along the 
filament until the whole of it became incandescent. 
A large quantity of oxygen was given out, and the 
filament, which at the commencement was brown, 
became metallic grey. The tantalum so obtained 
showed on analysis a purity of 99 per cent. 


The Chemical Method. 


Details as to how the chemical method is carried 
out are not given. Dr. Bolton simply says that the 
metal can be obtained by fusing a mixture of potas- 
sium tantalum fluoride with potassium by means of 
the electric arc furnace in a vacuum. This method 
is a modification of that used by Berzelius in 1824. 


Properties of the Metal. 


_ One of the most remarkable properties of the metal 
is its extreme ductility combined with extraordinary 
hardness. The red-hot metal can readily be rolled 
into sheets and foil, and easily drawn into wire. 
When the sheet is again heated and hammered it 
becomes so extremely hard that it was found im- 
possible, by means of a diamond drill, to bore a hole 
through a sheet 1 mm. thick. The drill, rotating 
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| even with an E.M.F. of 220 volts at the termi 


however, | 
immediately re-combines with oxygen, the process of | : - 
P an acid electrolyte it absorbs 


| the metal is fused. 


5000 times to the minute, was worked day and night 
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| for three days, and at the end of the time had only 
| made a depression 0.25 mm. deep, while the dianionq 
| of the drill was very much worn. 


This property :ay 
very probably lead to its being used for drills in place 


| of the diamond. 


The metal melts between 2250° and 2300°. he 
atomic heat agrees with the law of Dulong and Petit, 
being 6.64. Thé specific gravity is 14-08. When two 
electrodes of tantalum are placed in a bath of dilute 
sulphuric acid, the tantalum becomes passive, ind 
ils 
no current passes. When placed opposite an electrode 
of platinum only one phase of an alternating cur: ent 
passes; it may thus be used for rectifying an aj er. 
nating current in the same manner that alumin um 
can. 

In the form of wire, sheet or ingots, the met! js 
unacted upon by sulphuric, hydrochloric, or ni ‘ric 
acid, and even by aqua regia. 
Hydrofluoric acid reacts very 
slowly, unless the metal is in 
contact with platinum, for 
example, in a platinum dish, 
when it dissolves readily with 
evolution of hydrogen. Fused 
alkalis have no action upon it. 

When made the kathode in 


hydrogen, which is only par- 
tially given up, even when 
The metal 
may be heated to red heat in 
the air without taking’ fire. 
At 400° it turns slightly 
yellow, at a low red heat it 
turns blue, and finally _be- 
comes coated with a white 
protective coating of the pent- 
oxide.” It absorbs nitrogen at 
a white heat, and unites with 
sulphur when melted with it 
under fused _ potassium 
chloride. Tantalum appar- 
ently forms no amalgam with mercury, although it 
produces alloys with most other metals. When united 
with 1 per cent. of carbon it becomes hard and brittle, 
and can no longer be drawn into wire. 

As already stated, the original idea in working with 
tantalum was to find a new material to be used for 
incandescent electric lamps. The first experiments 
were tried with the oxides of vanadium and niobium 
(columbium); the coloured or lower oxides of these 
metals were found to conduct the current and to give 
up their oxygen when thus heated in vacuum. 
Vanadium so obtained was found to melt at 1630~ 
and niobium at 1950°; but owing to these compara- 
tively low melting points they could not satisfactorily 
be employed for electric lighting purposes. Tantalum, 
however, which melts between 2250° and 2300°, has 
been successfully employed for this purpose by Messrs. 
Siemens and Halske. 

Filaments of the metallic tantalum are fused into 
a globe, which is then evacuated in the usual manner. 
The first lamp was made with the usual bow-shaped 
filament, and required 0.58 ampere with a pressure 
of g volts, giving 3 candle-power. It was then found 
that in order to produce a 22 candle-power lamp suit- 
able to being placed on a 11o-volt circuit more than 
20 inches length of filament was required. The diffi- 
culty presented was to get this great length of fila- 
ment conveniently into the ordinary sized globe. The 
illustration (taken from the Electrical Magazine for 
March) shows how the difficulty was got over. The 
central support is a rod of glass, having a number o! 
wires radiating from it to act as supports. This 


Fic. 1.—View of Tantalum 
Lamp. Half-size linear. 
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lamp gives 22 candle-power with an energy consump- | 


tion of 1-7 watt per candle-power, or about half that 
required by the ordinary incandescent lamp. 
weight of a single filament is 0.022 gram, so that 
; kilogram of metal would be sufficient for 45,000 
lamps. 

Whether it will be possible to obtain sufficient 
mineral to produce tantalum on a really large scale 
repains to be seen, because if it is possible there 
should be hardly an end to the usefulness of this 
metal, which possesses the properties ductility and 
hardness in such an extraordinary degree,’ leaving 
entirely out of question its employment in electric 
lamps. F. Mottwo PERKIN. 


PRIMITIVE WATER-SUPPLY.' 

é Thin mighty earthworks that still crown so many 

of our hills fill the archeologist alike with 
wonder and despair—wonder that prehistoric man, 
with the most primitive tools, was equal to the task 
of raising them, and despair 
that so little can ever be 
known about them, despite 
th most laborious and 
costly excavation. Plenty of 
books, however, of the kind 
now under notice would do 
much to solve the mystery 
and increase our admiration 
for Neolithic man, for it is 
to the period before bronze 
was known in Britain that 
the authors assign the stu- 
pendous works of Cissbury 
and Chanctonbury on the 
South Downs. 

This is an open-air book 
that gives life to the dry 
bones of archeology, and 
reads like the record of a 
well-spent holiday. A keen 
eye for country is one of the 
qualifications possessed by 
one or both the authors, and 
evidence of ramparts long 
since levelled is wrung from 
the very daisies as_ they 
grow. The construction of 
dew-ponds by the early in- 
habitants of Britain has 
often been glibly asserted, 
but few, if any, have fur- 
nished such clear and cir- 
cumstantial evidence as the 
authors of this short treatise. The 
for the occupants of our huge prehistoric ‘* camps ’ 
has always been somewhat of a mystery, and it 
has been suggested that they were only tem- 


water-supply 


porary refuges, when the country was ‘‘up,’’ so | 


that a permanent supply was not regarded as a 
necessity. 
the scale indicated by the areas enclosed would be a 


formidable task even for a day, and another explana- | 
The late General Pitt-Rivers, | 


tion must be sought. 
for example, held that the water-level of the combes 
was higher then than now, and streams would have 
been plentiful on the slopes; but, feeling the 
inadequacy of this view, he also had recourse to the 
dew-pond theory. To those familiar with the 
process, this might seem an obvious expedient, but 
the interesting account given of the formation of 

‘Neolithic Dew-ponds and Cattle-ways.” By A. J. Hubbard and G. 


Hubbard. Pp. x+6g9; illustrated. (London: Longmans, Green and Co., 
1995.) Price 3s. 6d. net. 
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Fic. 1.—Cattle-ways leading down to Dew-pond at the North of Cissbury Ring. 


But the watering of men and animals on | 


| ever 


such reservoirs might make us chary of crediting 
prehistoric man with such scientific methods. 

An exposed position innocent of springs was 
selected, and straw or some other non-conductor of 
heat spread over the hollowed surface. This was 
next covered with a thick layer of well puddled clay, 
which was closely strewn with stones. The pond 
would gradually fill, and provide a constant supply 
of pure water, due to condensation during the night 
of the warm, moist air from the ground on the 
surface of the cold clay. Evaporation during the day 
is less rapid than this condensation, and the only 
danger is that the straw should be sodden by leakage. 
It is for this reason that springs or drainage from 
higher ground are avoided, as running water would 
cut into the clay crust. 

Some ponds of this kind, no doubt of very early and 
perhaps of Neolithic date, may still be seen in working 
order: others are of modern construction; but to and 
from the ancient dew-ponds (or their sites) can some- 
times be traced the hillside tracks along which the 


From Hubbards 


Neolithic Dew-ponds and Cattle-ways.” 


herds were driven, one leading from the camp, or 
cattle-enclosure hard by, to the watering-place, 


| another leading back, to avoid confusion on the road. 


These and other details as to guard-houses and posts 
of observation are brought to our notice in the 
description of selected strongholds in Sussex and 
Dorset; and verification, if, indeed, such is demanded, 
must be sought on the spot by any who have doubts 
or rival theories. 

The banks, that enclosed pasture-areas sometimes 
of vast extent, were no doubt stockaded against man 
and beast, and may be compared with the base- 
court defences of the Norman burh; but the excavator 
of Wansdyke had an alternative theory that such 
banks were sometimes erected for driving game. 
Incidentally, the authors discountenance the view that 
the ‘“‘camps,’’ not to mention the outworks, were 
efficiently manned. Their extent would 
necessitate for this duty a vast number of fighting 
men within call. 
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Possibly, in a few instances, the ridges on the 
hill-slopes may be due to outcropping strata, and 
others might suggest terrace-cultivation; but there 
seems ample evidence for the view taken that 
Neolithic cattle-tracks have survived to this day 
around certain of our most imposing ‘‘ camps.” ‘ 

Failing large-scale maps, a_ sketch-plan of the 
earthworks noticed would have made the description 
even more illuminating ; but the only matters of com- 
plaint are that the book is all too short, and that the 
paper selected to throw up the detail of the photo- 
graphs is as chalky as the Downs they illustrate so 
pleasantly. 


HENRY BENEDICT MEDLICOTT, F.R.S. 

©* April 6 there passed away one of the few 

survivors amongst the small body of men who 
laid the foundations of Indian geology. Despite 
much excellent work, chiefly by non-professional men, 
very little was really known of the geology of India, 
and especiaily of Peninsular India, before the middle 
of the nineteenth century, and as one instance 
amongst many, the Vindhyans, now believed to be 
Archean, were still classed with Gondwana Permo- 
Carboniferous strata, and both were regarded as of 
Jurassic age. A comparison of Dr. Carter’s 
“Summary of the Geology of India between the 
Ganges, the Indus and Cape Comorin,” published in 
1853, with the “* Manual of the Geology of India,” 
issued in 1879, will show the great improvement that 
took place in the meantime in our knowledge of the 
country. 

In this change none had a larger share than Henry 
Benedict Medlicott. Born in Loughrea, county 
Galway, he was the second of three sons of the Rev. 
Samuel Medlicott, rector of Loughrea, and of Char- 
lotte, the daughter of Colonel H. B. Dolphin, C.B. 
All three sons were men of great intellectual capacity 
and of marked originality. The eldest, J. G. Medli- 
cott, became a member of the Geological Survey of 
India before his brother joined; he was subsequently 
in the Indian Educational Service, and died in 1866. 
The third brother, Samuel, was a clergyman, who 
has also been dead several years. The subject of the 
present memoir was educated at Trinity College, 
Dublin, and, after taking his degree, was for a short 
time on the staff, first of the Irish, then of the 
English Geological Survey. In the spring of 1853 
he joined the Geological Survey of India under the 
late Dr. Thomas Oldham, but was almost immedi- 
ately appointed professor of geology at the Roorkee 
College of Civil Engineering, an appointment which 
he held until 1862, when, on some additions being 
made to the staff, he re-joined the Geological Survey 
of India, and was made deputy superintendent for 
Bengal. 

But during his tenure of the Roorkee post he spent 
part of the year surveying for the Geological Survey, 
and in his first season’s work he and his brother 
made a primary step towards the elucidation of 
Indian geological history by separating the ancient 
Vindhyans north of the Son and Nerbudda Rivers 
from the Indian Coal-measures and their allies to the 
southward. In subsequent years, whilst his brother 
mapped the last named strata, he surveyed the older 
Vindhyans and their associates, and to him we owe 
our first recognition of the Bijawur and other ancient 
rocks between the old gneissic formation and the 
Vindhyans. In other years he explored the Hima- 
layas, and the ranges at their base, between the 
Ganges and the Ravi, and he drew up the descrip- 
tion of the older unfossiliferous beds of the moun- 
tains, and of the Tertiary and other strata fringing 
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their base, which was published in the third volui 
of the Indian Memoirs. This contains a sketch «{ 
the history of the Himalayas which has been genera\\, 
accepted ever since. ; 

After returning to the survey in 1862 (he always 
protested that he really had remained a member of 
the staff throughout), he examined in successive yeirs 
the greater part of northern India. Various tracis 
of the Himalayas from the Punjab to Assam, the 
Assam valley and the hill ranges south of it, and, in 
the Peninsula, Rajputana, Nimar, the Nerbudda 
valley and Satpura ranges, Bundelkhand, South 
Rewah, Chhatisgarh and Sambalpur, Chota Nagpore, 
Hazaribagh, and Behar were visited and report d 
upon in turn. 

Dr. Oldham retired in 1876, and Mr. Medlicoit 
succeeded him as superintendent, a title subsequen(|y 
changed to director of the survey. The first: work 
undertaken by him as superintendent was a general 
account of Indian geology. This had long ben 
urgent, and would probably have been written by Ir. 
Oldham but for failing health. The ‘* Manual of the 
Geology of India”? was published in 1879, and a very 
large portion, including the account of the Azic 
rocks from gneiss to Vindhyans (which between 
them cover the greater part of the Indian peninsula), 
and of the geology of the Himalayas and sub-Hima- 
layas, in fact, nearly half the entire work, was 
written by Mr. Medlicott himself. In many ways « 
great impulse was given to survey work by the new 
superintendent. As regards publication alone, the 
volumes of the Records from 1877 are doubled in 
bulk when compared with previous issues, and these 
volumes, containing accounts of recent geological 
observations, both economical and scientific, represent 
the actual field work of the survey to a larger extent 
than the longer memoirs and palzontologia. 

Throughout his career as head of the survey Mr. 
Medlicott adopted a most liberal policy of publication. 
He allowed his staff to report on their own work 
freely, and whilst assisting them in every way, both 
in the field and in the study, he never took any of 
the credit of their work. Not only did he welcome 
reports from the geologists of the survey, but he 
published, whenever possible, contributions from in- 
dependent observers. In this manner he secured the 
valuable assistance of the late General McMahon, the 
whole of whose most important observations on the 
physical history of the Himalayas appeared in the 
Records of the Geological Survey of India. 

Modest and retiring, he was nevertheless a man 0! 
high courage and independence. One trait of this 
was shown in the Indian Mutiny, when, with one 
companion, despite the mutiny of the guard that 
should have accompanied them, he saved the lives of 
a Christian family who had fallen into the hands otf 
the rebels, a most gallant action, the account of which 
is due to Colonel Baird Smith, the head of Roorkee 
College and the commanding officer. After retiring 
from the Indian Survey in 1887, he lived very quietly 
at Clifton, devoting himself to philosophical problems. 
He published a couple of short pamphlets on 
“Agnosticism and Faith”? in 1888, and on “ The 
Evolution of Mind in Man,” but a larger work on 
which he was engaged is, it must be feared, incom- 
plete. A strain caused by bicycling led to serious 
heart symptoms some years ago, and although a par- 
tial recovery was made, a relapse about a year since 
reduced him so much that it was not surprising to 
hear that he passed quietly away on April 6, whils‘ 
seated in his study. 

Mr. Medlicott became a Fellow of the Geological 
Society as long since as 1856, and in 1888, on his 
retirement from India, he received the Wollaston 
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medal. He was elected a Fellow of the Royal Societ; 
in 1877. He received the military medal for hi: 
services in the Mutiny. He was also a Fellow o 
Calcutta University, and from 1879 to 1881 he wa: 
president of the Asiatic Society of Bengal. 

W. F.. B. 


NOTES. 

Tue report on the natural history collections made in thc 
Antarctic regions by the Discovery Expedition, to be pub- 
lished by the trustees of the British Museum, and edited 
by Prof. E. Ray Lankester, F.R.S., promises to be of 
particular interest and importance. The working out of 
the collections has been entrusted to nearly fifty naturalists, 
each of whom will deal with material in which he is 
specially interested. Inquiries concerning the zoological 
and botanical collections should be addressed to Mr. F. 
Jeffrey Bell, British Museum (Natural History), Cromwell 
Road, London, S.W. 


Tur council of the Institution of Civil Engineers has 
made the following awards for papers read and discussed 
before the institution during the past session :—Telford 
gold medals to Lord Brassey, K.C.B., and Mr. C. S. R. 
Palmer; a George Stephenson gold medal to Mr. Lyonel 
E. Clark; a Watt gold medal to Mr. J. F. C. Snell; 
Telford premiums to Messrs. L. F. Vernon-Harcourt, 
k. W. Allen, and Wm. Marriott; a Crampton prize to 
Mr. A. Wood-Hill, and the Manby premium to Mr. E. D. 
Pain. The presentation of these awards, together with 
those for papers which have not been subject to discussion 
ind will be announced later, will take place at the in- 
augural meeting of next session. Sir Alexander Binnie has 
been elected president of the institution in succession to Sir 
Guilford Molesworth, K.C.1.E. 

Mr. W. E. Cooke, Government astronomer for Western 
\ustralia, writes to us from the observatory at Perth to 
direct attention to an unusual seismic disturbance in that 
place. During March 5 there were three marked earth- 
quakes in the space of a few hours, and these reached their 
maxima at 16h. 25-8m., 19h. o-1m., and 13h. 42-6m. The 
times are given in Greenwich civil time. Each maximum 
was preceded by tremors from fifteen to twenty minutes 
earlier, and by a large wave from ten to fifteen minutes 
before the maximum. It is noteworthy that the transit 
circle was displaced considerably in both level and azimuth. 
(nother earth tremor, the greatest yet registered on the 
Milne seismograph at Perth, occurred on March 19. There 
were no preliminary tremors; the disturbance proper com- 
menced abruptly, and reached a maximum in 19-6m. 


Tur workers at the Port Erin Biological Station during 
this spring vacation include Prof. B. Moore, Dr. H. E. 
Roaf, and Mr. B. Whitley (all from the biochemical de- 
partment of the University of Liverpool), Mr. J. A. Dell 
and Mr. E. Standing (from the University of Leeds), Prof. 
Herdman, Mr. W. Dakin, and Mr. W. A. Gunn (from the 
University of Liverpool), and Mr. Chadwick, the curator. 
Prof. Moore and his party are investigating the changes 
produced in the growth of embryos by alterations in the 
constitution of the sea-water and other conditions of the 
environment. The other workers are engaged on various 
lines of zoological research. The fish-hatching is now 
going on rapidly, and more than three millions of plaice 
ity have already been turned into the sea this month. The 
parent plaice in the spawning pond were evidently about 
a fortnight earlier in reproducing this season than ‘last, as 
the first fertilised eggs were obtained on February 14, and 
n large quantity, as against March 3 in 1904. : 
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It is proposed to send out a special series of telegraphic 
time signals beginning at 11.55 p.m., United States 
Eastern Standard Time (mean time of the 75th meridian 
west from Greenwich), on May 3, and ending at mid- 
night, according to the plan followed daily at noon. These 
special time signals will be sent out by request of the 
American Railway Association, with the approval of the 
Secretary of the Navy, in honour of the International 
Railway Congress, which is to meet in the capital of the 
United States on the following day. It is hoped that the 
principal observatories of the world will make efforts to 
receive and time these signals accurately, and reports of 
such observations may be made at once, without expense, 
through the courtesy of the various telegraph and cable 
companies. This was done in the case of the New 
Year’s Eve time signals from the United States Naval 
Observatory, which are reported to have reached the 
Toronto Observatory in ooos.; Lick Observatory, 0-05s. ; 
City of Mexico, o-11s.; Manila, 0-37s.; Greenwich, 1-33. ; 
Sydney, Australia, 2-25s.; Wellington, N.Z., 4-00s.; and 
Cordoba, Argentina, 7-7s. From the rapidity and accuracy 
with which these time signals are transmitted over con- 
necting land lines, as a result of long experience in trans- 
mitting the daily noon signals, it seems very probable, if 
the telegraph companies will take especial care in their 
transmission and not interpose any secondary clocks or 
human relays, that they may serve to give fairly accurate 
determinations of longitude at any telegraph station on 
the American continent where they can be noted exactly 
and compared with accurate local time. 


Ir was decided in the Chancery Division of the High 
Court on April 19 that the public has not the right of free 
access to Stonehenge. The question of free access was 
raised by an action in which the Attorney-General claimed 
an order against Sir Edmund Antrobus to remove the 
fencing which now encloses Stonehenge, and an injunc- 
tion to restrain him from erecting any such fencing. The 
claim was based on two grounds :—(1) that Stonehenge 
is a national monument of great interest and is subject to 
a trust for its free user by the public; (2) that there are 
public roads running up to and through Stonehenge, and 
that those reads have been blocked by the defendant’s 
fencing. Mr. Justice Farwell, who heard the action, de- 
cided that both these claims were untenable ; and he there- 
fore dismissed the action, with costs. In concluding this 
judgment, his Lordship is reported by the Times to have 
remarked :—* | hold that the access to the circle was 
incident only to the permission to visit and inspect the 
stones, and was, therefore, permissive only, and, further, 
that the tracks to the circle are not thoroughfares, but 
lead only to the circle, where the public have no right 
without permission, and, therefore, are not public ways. 
The action accordingly fails, and ought never to have 
been brought. It is plain that the vicinity of the camp 
and the consequent increase of visitors compelled the 
defendant to protect the stones if they were to be pre- 
served; and he has done nothing more than is necessary 
for such protection. I desire to give the relators credit 
for wishing only to preserve this unique relic of a former 
age for the benefit of the public, but | fail to appreciate 
their method of attaining this. The first claim to dis- 
possess the defendant of his property is simply extravagant, 
so much so that, although not technically abandoned, no 
serious argument was addressed to mé in support of it. 
The rest of the claim—for rights of way over the net- 
work of tracks shown on the plaintiff's plan—if successful 
would defeat the relators’ object. If these ways were left 
unfenced and heavy traffic passed through the circle, there 
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would be great risk of injury, and even without such 
traffic there is great risk from the increased numbers of 
passers-by. As Sir Norman Lockyer (whose interesting 
application of the orientation theory to Stonehenge has 
recently appeared) says in one of his articles :— The real 
destructive agent has been man himself—savages could 
not have played more havoc with the monument than the 
English who have visited it at different times for different 
purposes.’ I feel no confidence that the majority of 
tourists have improved, nay, rather—‘ Aetas parentum, 
pejor avis, tulit Nos nequiores.’ It is only fair to the 
defendant to say that he is not acting capriciously, but 
on expert advice for the preservation of the stones. If, 
on the other hand, the roads are all fenced off, the general 
appearance would be ruined, and no human being would 
be in any way the better. It is not immaterial to remark 
that this is not the action of the district or the county 
council to preserve rights of way, but is brought on the 
relation of strangers on the ‘score of the public interest in 
Stonehenge.”’ 


Tue death is announced of Prof. A. A. Wright, professor 
of geology and zoology at Oberlin College since 1874. 


Tue Rome correspondent of the Daily Chronicle reports 
that Vesuvius is again in full eruption, and that earth- 
quake shocks are frequent in the Vesuvian communes. 


Tue French Government, says the British Medical 
Journal, has granted a subvention of 4oool. in aid of the 
International Congress on Tuberculosis, which is to be held 
in Paris next October. 


Dr. L. F. Barker, professor of medicine at the Rush 
Medical School, Chicago, has been appointed to the chair 
of medicine in Johns Hopkins University, Baltimore, in 
succession to Prof. Osler. 


A DINNER will be given at the Hotel Cecil on May 10, 
under the presidency of Mr. Chamberlain, and with the 
support of the present Secretary of State for the Colonies, 
in aid of the funds of the London School of Tropical 
Medicine. 


WE learn from the Times that the twenty-fifth anni- 
versary of the return of the Vega from Arctic regions after 
accomplishing the north-east passage under’ Baron 
Nordenskjéld was celebrated at Stockholm on April 24. 
The King of Sweden and the Crown Prince and the other 
members of the Royal Family were present at the com- 
memorative meeting, as well as Admiral Palander, Minister 
of Marine, who commanded the expedition. 


A pistincT earthquake shock was felt shortly after 
1.30 a.m. on April 23 over a large area in the north of 
England, including parts of Yorkshire, Derbyshire, 
Nottinghamshire, and Lincolnshire. The shock is reported 
to have been unmistakable, and to have lasted several 
seconds. There is a want of agreement in the reports as 
to whether the movement was from west to east, or vice 
versa, and it is not clear if one or two shocks occurred. 
A heavy rumbling sound is said to have been heard at 
Sheffield, Selby, Worksop, and other places. 


On Tuesday next, May 2, Prof. L. C. Miall will deliver 
the first of three lectures on the ‘‘ Study of Extinct 
Animals,’’ on Thursday, May 4, Sir James Dewar will 
commence a course of three lectures on ‘‘ Flame,’’ and on 
Saturday, May 6, Prof. Marshall Ward will begin a course 
of two lectures on ‘‘ Moulds and Mouldiness.’’ The Friday 
evening discourse on May 5 will be delivered by Prof. 
H. E. Armstrong, the subject being ‘‘ Problems Under- 
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lying Nutrition,’’ on May 12 by Prof. E. Fox Nicholls op 
‘* The Pressure due to Radiation,’ and on May 19 by Sj; 
Charles Eliot on ‘‘ The Native Races of the British Kay 
Africa Protectorate.” 


Tue annual meeting and conversazione of the Selhorne 
Society will be held by kind permission in the theatr ang 
halls of the Civil Service Commission, Burlington Gardens 
on the evening of May 3. Lord Avebury will giv the 
annual address, Mrs. Dukinfield Scott will show he; 
kammatograph pictures of opening flowers, Mr. Freq 
Enock will describe the work of a wood-boring wasp with 
the help of some moving slides, Mr. Oliver G. Pik» wij 
contribute a short lecture, while Mr. Percival Weste!) has 
promised to give an account of the actions of a young 
cuckoo, and to show photographs in illustration of them 
There will also be many exhibits, including microscopes 
lent by members of the Royal Microscopical Society and 
the Quekett Club. All particulars may be obtained from 
the honorary secretary, Mr. Wilfred Mark Web), 2 
Hanover Square, W. 


A LARGE portion of the second part of the first volume 
of the Proceedings of the Manchester Field Club is take; 
up by the beautifully illustrated article on protective re- 
semblances in insects, by Mr. M. L. Sykes, which was 
summarised in Nature of March 30. In addition 
a number of shorter articles, mostly the reproductions of 
addresses delivered at meetings of the club, the volum 
contains the reports for the years 1900 and 1901, together 
with lists of officers and council. 


Tue first article in the Irish Naturalist for April is 
devoted to an illustrated description of the Patterson 
Museum in the new People’s Palace at Belfast. The 
greater portion of this natural history exhibition is con- 
tained in a lofty chamber 75 feet in length by 25 feet in 
width. The work of planning the cases and obtaining 
specimens with which to fill them was entrusted by the 
managers of the palace to Mr. R. Patterson, who seems 
to have carried out his task with conspicuous success. 
Specimens were contributed by a large number of donors 
and Mr. Patterson himself has consented to act as honorary 
curator. 


From the Bergen Museum we have received copies of 
the Aarsberetning and the Aarbog for 1904. The former 
contains photographs of three exhibits added during the 
year to the vertebrate series. Of these, the groups of 
snowy owls and of sea-eagles appear unexceptionable, but 
we cannot congratulate thé authorities on the plan of 
placing a red deer mounted on a quadrangular wooden 
stand in front of a background formed by a picture of a 
fir-plantation bordering a church. In the Aarbog the 
most important communication is one by Mr. R. Hoye 
dealing with the methods of curing salt and _ kippered 
fish, and describing the mycetozoa frequently developed 
during or after the process. 


WE have received a bound copy of the second volume of 
“* Marine Investigations in South Africa,’ issued at Cape 
Town by the Department of Agriculture of Cape Colony. 
Although the title-page is dated 1904, the whole of the 
eleven papers contained in the volume were published during 
1902 and 1903. The subjects include Crustacea, by the 
Rev. T. R. R. Stebbing; Mollusca (two papers), by Mr. 
G. B. Sowerby; fishes (three papers), by Dr. Gilchrist; 
deep-sea fishes, by Mr. Boulenger ; corals, by Mr. Gardiner; 
sponges (two’ papers), by Mr. Kirkpatrick; and ocean 
currents. Several of the articles have been noticed in our 
columns as they were issued. 
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To the April number of the Journal of Anatomy and 
Physiology Dr. A. Keith contributes a thoughtful article 
on the nature of the mammalian diaphragm and pleural 
cavity. The pleural cavity he considers to have been formed 
by a hernia-like outgrowth from the general body-cavity, 
the diaphragm thus being formed by a portion of the 
original outer wall of that cavity. Considerable interest 
also uttaches to a paper by Dr. A. A. Gray on the mem- 
pranous labyrinth of the internal ear of man and the seal, 
in th course of which it is shown that seals possess in 
this region large otoliths comparable to those of fishes. 
Although the precise function of these structures is at 


present unknown, it would appear from their occurrence in 
the (vo groups that they are correlated with an aquatic 
existence. 


Ix the second of a series of articles on Canadian life, 
publi-hed in the April number of the Empire Review, 
Mr. \. P. Silver, of Halifax, gives a graphic description 
of the wild, or ‘‘ feral,’’ horses inhabiting in large droves 
the storm-swept Sable Island. This island, which lies 
about eighty miles to the eastward of Nova Scotia, consists 
of an accumulation of loose sand, forming a pair of ridges 
united at the two ends and enclosing a shallow lake ; tracts 
of grass are to be met with in places, as well as pools of 
fresh water. The droves of wild horses, or ponies, and 
herds of seals appear to be the chief mammalian in- 
habitants of the island. It is generally supposed that the 
original stock was landed from a Spanish wreck early in 
the sixteenth century, although some writers make the 
introduction much later. Five-and-twenty years ago the 
number of ponies was estimated at between 500 and 600; 
at the present day there are less than 200, divided into 
five troops. Not more than two-thirds of these are pure- 
bred, the remainder being the offspring of mares crossed 
with introduced stallions. The introduction of these 
foreign stallions (which is to be regretted by the naturalist) 
has been a matter of great difficuity, as the strangers 
were attacked and wounded by the leaders of the droves. 
[he author comments on the striking likeness of these wild 
ponies to the horses of ‘the Parthenon frieze and to the 
now exterminated tarpan of Tartary. They also seem to 
resemble the wild horses of Mexico, although their coat 
is doubtless longer. These resemblances seem to point to 
reversion to the primitive type of the species. All colours 
save grey characterise the pure-bred stock; but chestnut, 
with a dark streak on the back and on the withers, is the 
most common tint, after which come bays and browns. 


Pror. H. F. Osporn has been good enough to send us 
a collection of papers published by himself during the past 
year, some of which have been already noticed in our 
columns. Among the latter is one on a re-classification of 
reptiles, from the American Naturalist of February, 1904, 
in which it is proposed to divide the class into the brigades 
Diapsida and Synapsida. This plan is further elaborated 
in part viii. of the first volume of the Memoirs of the 
American Museum, which is well illustrated, and gives 
the leading characteristics of a number of the chief groups. 
The budget also includes three papers from the Bulletin 
of the American Museum, one dealing with sauropod 
dinosaurs, the second with new Oligocene representatives 
of the horse line, and the third with armadillos from the 
Bridger Eocene. An interesting feature recorded in the 
first of these is the discovery that in some at least of the 
Sauropod dinosaurs the first digit of the fore-foot was alone 
furnished with a claw, or, at all events, with a claw of 
large size. The discovery of what are regarded as ances- 


in the Bridger Eocene is of much interest from a distri- 
butional point of view. It is noteworthy that these animals 
were described under the name of Metacheiromys, under 
the impression that they were allied to the aye-aye 
(Chiromys). 


IN a communication published in the American Journat 
of Science for April, 1904, Prof. Osborn summarises the 
palzontological evidence in favour of the theory that 
mammalian teeth are derived from a primitive tritubercular 
type, and comes to the conclusion that it strongly supports 
the theory. Reference may also be made to the preface 
to vol. ii. of the Bulletins of the American Museum (18908- 
1903), in which Prof. Osborn gives an interesting account 
of the explorations and researches carried out by the de- 
partment of vertebrate palzontology during that period. 
Special endeavours have been devoted to collecting the 
dinosaurian remains from the Upper Jurassic of Wyoming 
and Colorado. 


A CATALOGUE of second-hand books in various branches 
of botany, offered for sale by Mr. F. L. Dames, Berlin, 
has been received; the sections best represented are the 
diatoms and desmids, floras, and the works on anatomy 
and physiology. 


An abridged report on the experiments with seedling and 
other canes in the Leeward Isles in 1903-4, forming No. 33 
of the pamphlet series of publications of the Imperial 
Department of Agriculture for the West Indies, shows a 
certain amount of divergence from the results of previous 
years in the list of canes arranged according to sugar 
production; Dr. F. Watts, the officer in charge, attributes 
it to the dryness of the season. In Antigua, Sealy Seed- 
ling, a cane of great vegetative vigour, appears first on 
the list, while B 208, which still retains its character of 
producing the purest juice, drops to the fourth place. A 
system of comparing the plants according to the number 
of stations in which they figure among the first seven 
promises to determine those most suitable for general 
planting. 


A FLORA of the Calcutta district, where the district ex- 
tends sixty miles south and forty miles in other directions, 
has been compiled by Dr. Prain, and is published as 
vol. iii., No. 2, of the Records of the Botanical Survey of 
India under the title of the ‘* Vegetation of the Districts 
of Hughli-Howrah and the 24-Pergunnahs.’’ The larger 
part of the district is alluvial rice-country, but a dry area 
occurs in the north-west, and the West Sunderbuns in the 
south comprise swamp forest and muddy creeks. ‘The flora 
is not confined to wild plants, but includes crops and trees 
or shrubs of cultivation. The list of crops, with the 
original home of each, brings out very clearly the varied 
sources from which they are derived; as compared with 
fifty native plants, twenty-five are traced to the Mediter- 
ranean area, and about twelve each to Africa and America, 
besides other Asiatic species. 


BEFORE vacating the post of Government mycologist in 
Ceylon, Mr. J. B. Carruthers placed on record in the 
Circulars (vol. ii., Nos. 28 and 29) of the Royal Botanic 
Gardens his observations on two cankers, caused by species 
of Nectria, on tea bushes and rubber trees respectively. 
The tea canker which has been known in India for some 
years was found over a large area of the tea districts, 
more especially at the high elevations and on some of the 
finest tea plantations ; the fungus spreads in the soft tissues 
under the bark, but produces cracks where the spores are 


tral armadillos (apparently furnished with a leathery skin) 
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formed. The Nectria on the Para rubber trees is more 


5 5 
105 615 
oll | 
On 
by Sir 
h East 
volume 
taker 
ive re. ‘J 
*h was 3 
ion 
| 
4 
> 
4 
| 
= 


616 


NATURE 


{ APRIL 27, 1905 


insidious, as there is generally little or no evidence of the 
disease until the bark is peeled. The same remedy, that 
of cutting out and around the diseased areas, is recom- 
mended in both cases. 


Tue Transactions of the Leicester Literary and Philo- 
sophical Society (vol. ix., part i.) contain useful notes on 
the excursions made by the several sections. The society 
seems to have gone far afield in its studies. Thus Mr. 
Fox Strangways conducted a highly interesting excursion 
to Whitby, and Dr. B. Stracey contributes a sketch of 
the igneous rocks of Morven and the Inner Hebrides. 


Mr. G. K. Gitpert has submitted to the trustees of the 
Carnegie Institution (‘‘ Year Book ’’ No. 3, Washington) 
a plan for the investigation of subterranean temperature- 
gradient by means of a deep boring in plutonic rock. It 
is proposed that the boring be carried to a depth of 
6000 feet, and that a site be selected in the Lithonia dis- 
trict of Georgia. Here a fairly uniform and massive 
granite extends about three miles in one direction and ten 
miles in another. It is regarded as of early Palzozoic or 
older age. 


In an article on the pre-Glacial valleys of Northumber- 
land and Durham (Quart. Journ. Geol. Soc., February), Dr. 
D. Woolacott peints out that while borings have proved 
buried valleys in the lower reaches, the higher parts of 
the ancient valleys belong to the present drainage. The 
Tyne and Tees were the major rivers, and the land stood 
at a higher elevation than now. The greatest recorded 
thickness of drift is 233 feet, and the maximum depth 
below sea-level is 141 feet. The author discusses the 
character of the uplift, the distribution of the drift, and its 
subsequent erosion. 


Tue Nile flood in relation to the variations of atmo- 
spheric pressure in north-east Africa has been the sub- 
ject of investigation by Captain H. G. Lyons, Director- 
General Survey Department of Egypt, and the important 
results of the inquiry were recently communicated to the 
Royal Society. The paper itself is too lengthy to allow 
of even a brief abstract being made in this place, but a 
résumé of the conclusions at which Captain Lyons has 
arrived may be given here instead. The curve of the 
Nile flood on the average varies inversely as the mean 
barometric pressure of the summer months, high and low 
pressures accompanying low and high floods respectively. 
The pressure variations are similar over wide areas from 
Beirut to Mauritius, and from Cairo to Hong Kong, and 
are generally of the Indian type of curve of the Lockyers 
or Bigelow’s “direct ’’ type. Sometimes the pressure at 
Beirut and Cairo is in disagreement with that of the rest 
of the area, approaching the ‘‘ Cordoba ”’ type of pressure 
of the Lockyers or the ‘‘ indirect ’’ type of Bigelow. Con- 
sidering monthly means of atmospheric pressure, this 
relation is more clearly shown, and pressure above or 
below the normal in months of the rainy season of 
Abyssinia coincides closely with deficiency or excess of 
rainfall. From 1869 to 1903, an accurate prediction of the 
flood from month to month could have been miade in six 
years out of seven. Using the conclusions derived from 
the above discussion for the condition of the Nile flow 
during the present year, Captain Lyons writes :—‘‘ With 
weak summer rains and high pressure conditions in Sep- 
tember and the first part of October, no large amount of 
water can have been stored up in the soil of Abyssinia, 
so that the springs will run off early, and a very low stage 
may be expected in 1905.”’ 
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Tue next meeting of the American Institute of Mining 
Engineers will be held at Washington in May. Sp: «jal 
attention will be devoted to the discussion of paper~ re. 


lating to the genesis of ore deposits. 


Tue gas turbine has been regarded as the lo: ical 
successor of the steam turbine, and numerous devices | aye 
been suggested to convert the energy of the confined pro- 
ducts of combustion into mechanical power. In a }» per 
in the current issue of the Engineering Magazine })y. 
C. E. Lucke examines the thermodynamic principle. jp- 
volved in such devices, and shows, as the result of es) e,ri- 
ments conducted at Columbia University, that this on. 
version is not effected by free expansion in simple no, /\es, 
In short, the pure gas turbine, provided with the si ple 
nozzles used by steam turbines, is a failure commerce ‘lly, 
and cannot be otherwise until some method has been | und 
to make results by free expansion more nearly equ.| to 
those obtained in cylinders. 


In the Engineering and Mining Journal Mr. J. B. J: quet 
gives particulars of a severe explosion of rock that ocewrred 
in the New Hillgrove Mine, New South Wales. on 
December 15, 1904. The shock was felt throughou' the 
country for a mile or two around, and the area affected was 
more than 300 feet long and 100 feet high. These sudden 
outbursts have long been a source of anxiety to the miners 
of Hillgrove, and there is evidence to show that they are 
increasing in violence as greater depths are reached. 
Explosive rocks have been described as occurring in many 
parts of the world. In the Derbyshire lead mines, for 
example, slickensided rocks were described by Mr. A. 
Strahan as being liable to burst on being scratched with 
a pick. It has been suggested that the bursts are due to 
molecular strain, to occluded gases, or to a compression 
of the slates upon their being intruded by a mass of 
granite. Mr. Jaquet believes that the Hillgrove bursts are 
due to the walls being in a condition of strain and to the 
fact that the slate will not bend; it only breaks and dis- 
integrates into a number of fragments. 


On account of their resistance to the action of sea- 
water and of their mechanical properties when heated, a 
number of special brasses have during the past few years 
been applied in naval construction. In view of this, a 
paper published by M. L. Guillet in the Bulletin de la 
Société d’Encouragement becomes of some _— general 
interest; it deals in detail with the changes in the 
mechanical properties and in the microstructure of typical 
brasses which are caused by the addition of lead, tin, 
aluminium, and manganese. The influence of aluminium 
is particularly noteworthy. On adding from o-5 per cent. 
to 5-0 per cent. of this metal to a brass containing 60 per 
cent. of copper and 4o per cent. of zinc, a deep golden 
colour is produced, whilst after adding more than 5 per 
cent. of aluminium the alloy becomes superbly  rose- 
coloured. This effect is at its maximum at 7 per cent., and 
with 1o per cent. of aluminium the colour has become a 
silvery white. Correspozding with these variations of 
colour, striking changes in the internal structure of the 
alloy may be traced. It may be added that aluminium 
brasses have been applied in France in the construction of 
submarines, but they have not as yet given complete 
satisfaction. 


Tue March number of the Gaszetta contains an intrrest- 
ing paper by Nicola Pappadd on the coagulation of « lute 
solutions of silicic acid under the influence of various sub- 
Organic compounds such as glucose, saccharvse, 
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the alcohols, &c., do not produce coagulation, and the 
phenomenon seems to be mitiated solely by the presence of 


the positive ion of an electrolyte. The negative ion appar- | 


ently is quite without influence on the rate of coagulation ; 
equivalent quantities, for instance, of sodium chloride, 
sodiun) nitrate, and sodium sulphate cause coagulation to 
occur at exactly the same rate. The nature of the positive 
ion, on the other hand, exercises great influence on 
coagulation; in the case of the alkali metals the rate 


depends on the atomic weight, there being a regular 
sequence in the order lithium, sodium, potassium, rubidium, 
eesiu the metal of greatest atomic weight bringing 
‘bout coagulation most rapidly. Traces of acids and of 


acid salts, however, inhibit coagulation, an abnormal 
behay our of the hydrogen ion being thus indicated, whilst 


alkalis always increase the rate of formation of a 
coag' um. 

Messrs. BurGoynE, BurBIDGES anp Co. have recently 
sent Us a new edition of their price list of pure chemicals 
and reagents manufactured by them. Part ii. of the cata- 
logue contains a list of chemical and physical apparatus 


for laboratory or lecture purposes. 

Wer have received the May issue of the Stonyhurst 
Maga-ine, an excellent example of an illustrated college 
magazine. The ‘* science notes,’’ which are entirely astro- 
nomical, are illustrated by drawings made at Stonyhurst 
Observatory of the great sun-spot of February. There is 
also a collection of notes on the bird-life of the college 
district. 

Tur Cambridge University Press has published the first 
supplement of the second volume of ‘‘ The Fauna and 
Geography of the Maldive and Laccadive Archipelagoes, 
being the Account of the Work carried on and of the 
Collections made by an Expedition during the Years 1899 
and igoo,’’ which is being edited by Mr. J. Stanley 


been largely re-written and thoroughly revised. Two 
interesting tables are included, one showing the losses 
sustained by the Russian and Japanese forces in the pre- 
sent war, and the other showing the penetrative power 
of the projectiles used. As usual, the maps and diagrams 
are numerous, well executed, and of great value—among 
them may be mentioned one showing the new naval 
distribution scheme, and one illustrating the British meat 
imports from abroad. The ‘* Statesman’s Year-book ’’ is 
likely long to retain the high place it has held for many 
years among books of reference. 


Tue annual report of the Board of Scientific Advice for 
India for the year 1903-4 has been received. With the 
exception of that part of the report relating to the work 
of the Survey of India, it is based upon the departmental 
reports for the year under consideration. The information 
included is arranged under the following headings :— 
trigonometrical survey, topographical survey, forest survey, 
cadastral and traverse survey, geographical surveys and 
reconnaissances, total outturn, geodetic, marine survey, 
astronomical work, meteorology, geology, zoological 
survey, veterinary science, botanical survey, applied botany, 
and chemistry. It is worthy of note that the report con- 
tains no list of names of the men cf science constituting 
the Board of Scientific Advice, nor are there reports of 
any meetings of the Board. The portion of the report 
relating to the work of the Survey of India is based on 
the report of that department for 1902-3 published in 1904, 
and certain other items embodying information of later 
date than the period covered by any of the other reports. 


| The publication as a whole may be described as a 


résumé of individual departmental reports; it contains 


| scarcely anything in the way of recommendations for the 


Gardiner. An index is in course of preparation, and will | 


be published shortly. 


Pror. J. J. Tuomson’s work on “ Electricity and | 


Matter,’’ containing six lectures delivered by the author 


at the University of Yale in 1903, has been translated into | 


Italian by Prof. G. Faé, and published as one of the 
Hoepli manuals. In the opening paragraph of a short 
introduction to the work, Prof. Faé quotes the remark 
made by Sir Oliver Lodge in our columns that the volume 
is ‘* Altogether a fascinating and most readable book for 
students of physics and chemistry.”’ 

We have received from Messrs. Taylor, Taylor and Hob- 
son, Ltd., of Leicester, a very neatly got up catalogue of 
their photographic lenses. These, as is well known, are of 
many varieties, and the particular features are that they 
are composed of three thin glasses, uncemented, and 
accurately adjusted to produce with full aperture sharp 
definition evenly throughout the plate. The principles of 
the action of a lens are clearly described and _ illustrated 
by Mr. William Taylor, and an interesting series of illus- 
trations is given showing the manipulation of the glass in 
their works from the rough blocks to the finished lenses. 

Tue 1905 issue of the ‘‘ Statesman’s Year-book ”’ has 
now been published by Messrs. Macmillan and Co., Ltd. 
The statistical and other information in the new issue has 
been brought up to the latest available date, in some cases 
to the end of 1904. Much alteration has been involved by 
the Anglo-French Convention of 1904 and by the adminis- 
trative re-arrangement of French West African possessions. 
The space devoted to Germany as a whole, especially 
education, has been increased; Bulgarian statistics have 
been much extended; the Philippine Islands have been 
treate’ more fully; and numerous other sections have 
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future guidance of departmental work, and little that is 
to be identified as the special function of a Board of Scien- 
tific Advice. 


OUR ASTRONOMICAL COLUMN. 
ASTRONOMICAL OCCURRENCES IN May :— 
May 1. Vesta 6° S. of B Leonis. 
»» 2. Qh. 38m. Minimum of Algol (8 Persei). 
»» 2. 6h. Epoch of Aquarid meteoric shower (Radiant 
338°-2°). 
s» 3- 18h. Jupiter in conjunction with the Sun. 
6. Sh. 28m. to 6h. 30m. Moon occults a Tauri (Alde- 
baran). 
», 8. 8h. Mars in opposition to the Sun. 
»» 12. 8h. 46m. to gh. 53m. Moon occults A Leonis (mag. 
6 


»» 15. Venus. Illuminated portion of disc=o*100 ; of Mars 
=0°997. 

17. toh. Mars in conjunction with Moon, Mars 5° 10’ S. 

»» 20. 23h. Mercury at greatest W. elongation, 25° 26’. 

3, 22. Ith. 20m. Minimum of Algol (8 Persei). 

» 24. Saturn. Outer major axis of outer ring=39"'50; 
minor axis of outer ring = 5"°88. 

»» 25. 13h. Saturn in conjunction with Moon, Saturn 1° 39’ S. 


ELEMENTS AND EPHEMERIS ‘FOR COMET 1905 a@ (GIACOBINI). 
—A set of elements and an ephemeris (April 6-30) for comet 
1905 a have been communicated, by General Bassot, of 
the Nizza Observatory, to No. 4o10 of the Astronomische 
Nachrichten. These were computed from observations 
made at Nice on March 26, 28, and 30, and the elements 
agree closely with two other sets computed at Harvard 
and Paris respectively, and published in the same journal. 


The elements and an extract from the ephemeris are here 


given :— 

Elements. 
T =1905 April 4°141 (Paris M.T.) 
z= 40 24°38 
log 7 =0'04836 


5 

j 

a 
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Ephemeris 12h. (M.T. Paris). 
a 


1905 og 4 Bright- 
h. m. s. ness 
April 26 8 9 33 +43 IO ... 9°9079 ... 0°70 
a7 ... 8 35 24 +43 38°8 
27 +44 14°3 
29... 8 27 13 +44 47°3 
8 33 11 +45 17°5 9°9247 0°61 


Brightness at time of discovery =1-0. 

An observation by Dr. Palisa at. Vienna on April 8 gave 
a correction of +2s. and +0/-2. 

CHANGES ON Mars.—A telegram from Mr. Lowell, pub- 
lished in No. go10 of the Astronomische Nachrichten, 
announces that colour changes similar to those previously 
reported are again taking place in some of the Martian 
features. The Mare Erythrzeum, just above Syrtis, has again 
changed from a blue-green to a chocolate-brown colour. 
This change was first observed by Mr. Lampland on April 4, 
and the Martian season now corresponds to our February. 

In a communication to No. 4, vol. xiii., of Popular 
Astronomy, Prof. W. H. Pickering observes that ice will 
probably begin to form at both poles of Mars during the 
present month, the north pole being turned towards the 
earth at an angle of 10°-13°. This opposition is particu- 
larly favourable for observations of the green colour over 
a greater part of the planet’s surface, as Mars will be 
more favourably situated than during the preceding or the 
following opposition. Its apparent diameter will be from 
13” to 17", and the poles should appear either of a pure 
white, a light yellow, or a vivid green colour, the first 
named being due to. hoar-frost or snow, the second to 
clouds, and the last named, in part at least, to vegetation. 

PHOTOGRAPHY OF PLANETARY NEBUL2.—In No. 356 
of the Observatory Mr. W. S. Franks suggests that 
special attention should be paid to the photography of 
planetary nebulz by those observatories which possess 
long-focus cameras. Whilst using the late Dr. Roberts’s 
08-inch ‘ Starfield’? reflector, Mr. Franks attempted to 
photograph these interesting objects both with and with- 
out a secondary magnifier, but in the first case the images 
obtained were indistinguishable from those of the surround- 
ing stars, whilst in the latter the definition was very un- 
satisfactory. 

One point which is strongly in favour of anyone enter- 
ing this field of research is the fact that the light emitted 
by these objects is of a highly actinic character necessi- 
tating only short exposures. 

RapiaL VeLocities oF STANDARD-VELOcITY 
No. 3, vol. i., of the Mitteilungen of the Nicholas Observ- 
atory, Pulkowa, contains a number of results obtained by 
Prof. Belopolsky for the values of the radial velocities of 
the ** standard-velocity ’’ stars. Each of the values was 
obtained from the measurement of about fifteen iron lines 
on a single plate, and the date, time, and hour-angle is 
given in each case. The stars dealt with in the present 
publication are a Arietis, a Persei, ¢ Pegasi, and 
8 Geminorum, and. taking the mean of the several values 
given in each case the following respective velocities are 
obtained :— —12-30 km., —2-14 km., +5-72 km. (one 
plate) and +4-21 km. 

MAGNITUDE EQuaTION IN THE RIGHT ASCENSIONS OF THE 
Eros Stars.—In Bulletin No. 72 of the Lick Observatory 
Prof. R. H. Tucker discusses the magnitude equation 
which enters into the observations of the right ascensions 
of the Eros stars as observed at various stations engaged 
in the work. Comparing the equations in the first and 
secend Eros lists, it is found that there is no marked 
similarity between the two sets observed at the same 
station; different instruments, and probably in some cases 
different observers, having been employed. At Lick the 
effect of magnitude has been measured by screen observ- 
ations at three different epochs for the same observer and 
instrument. For clock stars the correction obtained was 
© 007 second per magnitude, and, assuming it to vary with 
declination, this would give 0-010 second and 0.008 second 
per magnitude for the first and second lists respectively. 
Confirmation of this, in general, is found in the K6nigs- 
berg results obtained with a clock-driven micrometer in 
which it is assumed that the magnitude equation is 
eliminated. Other tables given show the variation of the 
error with varying magnitudes. 
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MEMOIRS ON MARINE BIOLOGY. 


THE study of marine life by the sea-side is not only a 
delightful occupation in itself, but is now consid: red 
as an almost essential part of the training of every young 
biologist. It is also one of the most fruitful field. of 
inquiry for the elucidation of the fundamental prob) ms 


of biology. Several marine stations have now en 
erected on our coasts, in which a naturalist may gay a 
practical knowledge of the rich fauna and flora of the 
sea, and where he may apply those modern and ¢ ‘ten 


expensive methods of experiment and research which can 
only be carried out in a well equipped laboratory. 

Among the most successful of these institutions is ‘hat 
of the Liverpool Marine Biology Committee, establi-ed 
first on Puffin Island in 1887, and subsequently move. to 
its present quarters at Port Erin. It is chiefly due, we 
believe, to the efforts and enthusiasm of Prof. W. H. 
Herdman that this laboratory was founded. To help the 
student to make good use of its resources, Prof. Herd:nan 
is now editing a series of small practical monogr.phs 
known as the L.M.B.C. Memoirs. Much valuable 
time may be wasted, many serious errors may be «om- 
mitted, and many precious opportunities may be los. in 
the practical study of marine biology through the want 
of proper guidance, or through the ignorance of the 
literature of the subject. Well stocked libraries are rarely 
to be found near at hand, and, moreover, it often happens 
that the commonest animals and plants are just those 
which have been least completely described in readily 
accessible works. It is with a view to remedy these 
defects that the memoirs are being published. As the 
editor tells us in his preface, the series deals with those 
types which have hitherto not been adequately described in 
English text-books and laboratory manuals. 

Some thirty volumes are promised. They range over 
almost the whole of marine life—from the diatom to the 
sea-weed, from the sponge to the porpoise. Twelve volumes 
have already appeared. These are:—(1) Ascidia, by the 
editor; (2) Cardium, by J. Johnstone; (3) Echinus, by 
H. C. Chadwick; (4) Codium, by R. J. H. Gibson and 
Helen Auld; (5) Alcyonium, by S. J. Hickson; (6) Lepeo- 
phtheirus and Lernza, by Andrew Scott; (7) Lineus, by 
R. C. Punnett ; (8) Pleuronectes, by F. C. Cole and J. John- 
stone; (9) Chondrus, by O. V. Darbishire; (10) Patella, 
by J. R. A. Davis and.H. J. Fleure; (11) Arenicola, by 
J. H. Ashworth; (12) Gammarus, by M. Cussans. Not 
only is a detailed and accurate account given of the struc- 
ture of each type, but its habits, life-history, and embry- 
ology are also dealt with, and its economic ’”’ aspects 
are not forgotten. 

On the whole, the various monographs seem to us 
most trustworthy, and reflect great credit on the work of 
the authors, who, indeed, are for the most part specialists 
thoroughly familiar with the types they describe. Yet it 
must be confessed that the volumes differ considerably in 
merit and attractiveness. Some of them contain little 
that is either new or original. Among the most interest- 
ing of those already published we may mention the excel- 
lent volume on the plaice, Pleuronectes, by Messrs. Cole 
and Johnstone, which has already been reviewed in Natvre, 
also the memoir on Arenicola by Mr. Ashworth. Both 
these seem to us models of what such monographs should 
be—clear and practical descriptions of the anatomy and 
life-history of the animals concerned, with some discussion 
of the general problems suggested, and good illustrations. 
Naturally enough the embryology is in most cases very 
briefly described, and often the accounts provided are 
chiefly derived from the works of other authors. We 
question, indeed, whether it is really worth while repro- 
ducing in such monographs figures illustrating the de- 
velopment which can be found in almost any text-book. 

While both a table of contents at the beginning, and 
an index at the end, may not always be necessary, yet 
it is a pity that many of the monographs should be pub- 
lished with neither. In some cases, also, the figures are 
scarcely clear enough; but considering the very moderate 
price at which they are issued, the L.M.B.C. Memoirs are 
excellently printed and illustrated. They will doulb:less 
fully justify the hope of the editor, and will prove ost 
useful to students of marine biology, who will await with 
eagerness the appearance of the remaining volumes. 


in \ 
they 
crac 
fron 
the 

fron 
or + 
tray 
but 

the 

that 
of 

due 
duct 
(Fig 
li 
autl 
ditic 
into 
sire! 
Keb 
mou 
thro 


low- 


hard 
in wi 
exten 
4o m 
the | 
west. 
On 
the e 
check 
favou 
the r 
cover’ 
unres 
measi 
tweer 
existe 
edge 
It 
easter 
backy 
from 
quick! 
thick: 
the 
cuttin 
the rz 
react 
Stripp 
ing th 
betwe 
1 Aly 
Journ z 


W 
> 
x - 
35 
mide 
from 
by | 
mile 
TI 
the 
- 
Tert 
Afric 
whic 
nude 
Limy 
the \ 
count! 
with 
the 7 
ancie 
Afric 
sedin 
4 
ae 


) APRIL 27, 1905} NATURE 619 
* | nd the altitude of the central reach became more ex 
~ one > | an c "CE ex- 
va THE sa ot eel THE aggerated as time passed. Including the height of the 
red falls (400 feet), this difference is now about 1000 feet. 
ing Wier Dr. Livingstone discovered the Victoria Falls in Of the process by which the river cut back this Grand 
of 1855, he sought to explain their origin by calling Cafion and shaped the falls as they are seen to-day, the 
ms in volcanic agency, and stated that 
en they were ‘simply caused by ——— 
la ack made in the hard basaltic roc 
the fs he right to the left bank of PLAN OF 
ten he “ambezi, and then prolonged Ds 
an he left bank away 30 VICTORIA FALLS 
or 40 miles of hills.’’ All subsequent b 
hat travellers support the same _ idea; A.J.C.Molyneux F.6.S. 
hed but his article Mr. Molyneux, in —— + amb 
to the ‘reographical Journal, claims Scale of Feet 
we that, is at Niagara, the combination 
H. of coon, gorge, chasm, and falls is Nat .Scale1‘25,000 or 2-53 Inches = 1 Mile 
the due erosion and the constant re- 
Iman ducing action of the Zambezi River 
(Fig. 1). 
In explaining his theory, the 
author first refers to present-day con- cia 
ditio:s of the river, and divides it y 
into three portions; the coastal, 
stret hing 360 miles up as far as the 
Keb: basa Range—a portion of the 
mountain axis of South Africa— 
thro.gh which it runs in a gorge 
33 \0 40 miles in length. The 
middie reach is 600 miles long, in 
low-lying country, and is divided 
those from the upper regions of the river 
ed in by the high Victoria Falls, 1000 
miles from the coast. ; 
over The geology of the country around é of 
» the the falls is then sketched briefly. 
umes During what was probably the 
y the Tertiary period, South Central 
;, by Africa was subject to vigorous vol- ip 
and canic action, the concrete forms of A 
epeo- which can now be seen in the de- 3 
s, by nuded and exposed lava-flows of the , 
John- Limpopo and Zambezi valleys. In t 
tella, the vicinity of the falls, the Batoka ‘ 
a, by country, the basalt is interbedded ‘ 
Not with the soft forest sandstones, but * 
struc- the Zambezi River, in draining the 
mbry- ancient lake regions of Central 
spects Africa, has eaten into the overlying 
sediments until it has reached the 
Oo us hard and almost level igneous sheet 
rk of in which the falls occur. This sheet 
ialists extends from the end of the cafon, 
Tet it 4o miles east of the falls, to beyond 
ly in the Gonye Falls, 120 miles north- 
little west. 
erest- On reaching the top of this sheet, ¢ 
excel- the erosive action of the river was 
Cole checked; but conditions were more Rowek 
TURE, favourable in the middle regions of : iy 
Both the river, which had no protective weit. 
should covering, and where the rocks are COumeary 
y and unresisting sandstones and Coal- 
ussion measures. A difference of level be- 
tions. tween the two regions came into 
existence—defined by the eastern 
1 are edge or fringe of the basalt sheet. 
We It may be understood that the 
repro- eastern edge would be thin, and the 
sn ie backward erosion of the Zambezi 
0k. from its middle reaches would 
and quickly break into it. But as the 
thickness of the basalt increased as 
> pub- the river receded westwards, the 
se on cutting action became slower, until 
derate the rate of deepening of the middle 
ns One reach and Kebrabasa gorge far out- Fic. 1.—Plan of Victoria Falls. From the Geographical Journal. 
ibiless Stripped the slower process of form- 
most ing the Grand Cafion of the Victoria Falls. The difference | author states that, as is common to all rocks of this 
t with between the river bed where running on the basalt sheet | nature, it is full of cracks and fissures due to contraction, 


| A’stact of a paper by Mr. A. J. C. Molyneux in the Geographical | generally assuming a columnar form. These columns can 
Journal for January. be seen at low water along the lip of the falls, more or 
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less truncated as the verge is reached, and bearing little 
evidence of attrition (Fig. 2). Mr. Molyneux is of 
opinion that the cutting back of the falls is due to 
the perpetual hammering action of the vast bodies of 
water falling into, and down upon, the cracks between 
the basalt columns, assisted by the constant vibration of 
the rock from the precipitated masses of water, and that 
by this constantly exerted force the columns are rent 
asunder and fall into the chasm, taking with them huge 
and deep flakes of the precipice. ‘At low water heaps of 
these blocks, as yet angular and unreduced, may be seen 
in the shallower ends of the chasm. 

Such is one phase of the erosion of the falls. Another 
power is at work below the water tine. The blocks that 


water, such parts as are protected by islands must be | 
from such erosion. To-day there are three import; 
islands on the lip of the chasm, and more than fourice 
large ones in 4 miles of river above the falls. In 
channels between, there must be more prolonged submi-.jon 
to moving currents, by which the cataracts at the «nds 
of the chasm are being deepened into sloping by-was}.es, 

The falls have checked the deepening of the L sper 
Zambezi, and until they chisel the groove of the Ging 
Cafion back to the western edge of the basalt sheet, the 
upper reaches must continue to run at a high altitude and 
amid low-lying hills. This has prevented the Zan \je2j 
becoming a navigable river throughout, and has also had 
a marked influence on the geography of South Africa 


Fic. 2.—View of Victoria Falls seen through the jaws of the Gorge. 


Photo. by Pedrotti, Bulawayo. 


Danger Point on the left; the promontory of the “ knife edge”’ on the right. 


From the Geographical Journal. 


fall into the chasm disappear in the deeper waters at the | 


jaws of the gorge—yet, impelled by the rush of the current 
in the confined walls, they must be grinding down and 
perpetually deepening the cafon, to emerge at the eastern 
end as rounded pebbles and form the shingle beds of the 
middle reaches. 

The extraordinary zig-zags or acute angles in the 
canon have always aroused comment, and the author 
thinks that two main causes are responsible for them— 
the position of islands that probably studded the river (as 
now) and also the existence of master joints and fissures 
in the basalt. On Boaruka Island this action is ex- 
emplified in a striking manner, for a stream can be seen 
falling down a crevice, that forms, peculiarly enough, 
another acute angle with the chasm. 

Granted that the falls are due to the action of moving 
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SEISMOLOGICAL NOTES. 

HE attraction of the moon has always been felt by 
earthquake workers, whatever may be its effect on 
earthquakes themselves. The latest contributions to this 
aspect of seismology are two papers in No. 18 of the 
Publications of the Earthquake Investigation Committee 
in Japan. Prof. Omori deals with the lunar daily dis- 
tribution, finding maxima of frequency between oh. and 
5h., and again between 12h. and 13h., reckoning {rom 
the upper culmination. Dr. Imamura, dealing with the 
synodic monthly variation in frequency, finds that this 
shows an increase at the syzygies and quadratures; the 
former is attributed to the combined effects of the attrac- 
tion of the sun and the moon, while the latter is explained 
by the fact that the time of high water at Tokio then 
coincides with that of the diurnal maximum of baromvtric 
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ressure. In spite of the ingenuity of this explanation, its 
validity seems doubtful, for the stresses involved can at 
most be only a subsidiary cause of earthquakes, and con- 
sequently any effect due to them would naturally be looked 
for at the time when they vary most rapidly in amount 
rather than at that of their maximum. 

The same publication contains a paper, of some im- 
portance in this connection, on daily periodic changes of 
jevel (0 artesian wells, by K. Honda. It is the account 
of a record, obtained by a self-registering instrument, of 


the dally changes in level of two artesian wells, 380 metres 
and 300 metres depth, in Tokio and Yokohama. Each 
of thm showed a periodic change of level which is 
direct!v correlated with the tides in the neighbouring sea, 


and also a variation due to changes in barometric pressure, 
of such amount as to show that one-third of the changes 
in the first case, and one-fourth in the second, are absorbed 
py the rocks overlying the water-bearing stratum. 

“The catalogue of earthquakes felt in Austria during the 
year 1903, forming No. 26 of the Mitteilungen of the 
Austrian Earthquake Commission, is the last of the series 
which will be published under the auspices of the Academy 
of Sciences. In the introduction to the catalogue it is 
announced that from the beginning of 1904 the task of 
collecting and publishing the records of all earthquakes, 
whether of local or distant origin, observed in Austria, was 
taken over by the Zentralanstalt fiir Meteorologie und 
Geodynamik. The Earthquake Commission, having pub- 
lished the earthquake registers up to the end of 1903, will 
in future confine itself to the encouragement and _ publi- 
cation of purely scientific investigations. 

After the collapse of the campanile of St. Mark’s, in 
1902, there was a popular demand, inspired by the idea 
that the detonation was likely to precipitate the destruc- 
tion of other historic buildings in Venice, for the cessation 
of the usual mid-day gun. The idea was, of course, un- 
founded, but to allay the alarm Prof. Vicentini was re- 
quested to instal one of his microseismographs, and his 
report has now been published. The instrument was 
attached to the wall of the ducal palace which faces the 
lagoon and is directly exposed to the sound waves of the 
cannon; it indicated a vertical displacement, in  conse- 
quence of the report, of o-o12 mm. to 0-014 mm., and 
a horizontal displacement of 0-007 mm. to 0-012 mm., being 
about one-half of those produced by a person jumping on 
the floor of the room in which the instrument was in- 
stalled, and one-fifteenth of the displacement caused by 
a high wind. From these figures it is evident that the 
sound waves of a cannon can have no appreciable effect 
on a building, though plaster may be detached where this 
has become loosened and separated from the wall by an 
air space. 


SOCIETIES AND ACADEMIES. 
Lonpon. 

Royal Society, February 23.—‘‘ The Colour-physiology of 
the Higher Crustacea,’ Part iii. By F. Keeble and Dr. 
F. W. Gamble. Communicated by Prof. Sydney J. Hick- 
son, F.R.S. 

(1) The chromatophores of Hippolyte and Crangon are 
multicellular structures. Their branches show differenti- 
ation into a firmer ectoplasm and a more fluid mobile 
endoplasm in which the pigment occurs. (2) The form- 
ation of the pigments in the larval and post-larval chro- 
matophores is described. 
in the form of colourless globules, occurs in the chromato- 
phores of Hippolyte. This fat lies in special cells of the 
chromatophore, and exhibits a mobility similar to that of 
the pigments of the chromatophore. (4) If fed and kept 
n the 
loses little of its chromatophoric fat. 
occurs, however, in starved, dark-kept animals. 
when exposed to sunlight for five or six hours, show fat 
in their chromatophores. These results show that 
ess chromatophoric fat is a reserve food material, 
and point to the conclusion that 
reserve fat light plays an important part. 


is a colourless or faintly brown-striped animal. 
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(3) In addition to pigments, fat, ° 


dark, or if starved and kept in the light, Hippolvte | 
Depletion of fat | 
These, | 


the | 
in the accumulation of | 


(5) At the | 
{ settling on the weeds of the sea-shore, Hippolyte | 


At this stage it is extremely sensitive to the light con- 
ditions of its environment, assuming the colour of its 
surroundings within twenty-four hours. If the environ- 
ment be changed, sympathetic change of colour takes place 
in three days. Half- and full-grown Hippolyte are less 
susceptible. With them sympathetic colour-change occupies 
a week or more. 


March 30.—‘ On the Distribution of Velocity in a 
Viscous Fluid over the Cross-section of a Pipe, and on the 
Action at the Critical Velocity.’’ By J. Morrow. Com- 
municated by Prof. H. S. Hele-Shaw, F.R.S. 

Summary and Conclusion.—({1) The experiments provide 
a partial confirmation of the theoretically obtained law of 
velocity distribution, but show that this distribution can 
only be obtained under very special conditions, of which 
absolute freedom from obstructions and end effects are 
important; and hence (2) When the flow is direct and 
stream-lines exist, the velocity distribution is not necessarily 
exactly that which may be described as characteristic of 
““normal’’ flow. (3) At the critical velocity the irrota- 
tional straight line motion ceases and is followed by one 
in which the paths of the particles of fluid are eddying 
and turbulent. The law of distribution of mean linear 
velocity paraliel to the axis simultaneously changes from 
the parabolic (or approximately parabolic) to that typical 
of eddying motion. (4) The critical velocity in question 
(being that at which eddying motion ceases to be trans- 
formed into direct motion, and not that at which a highly 
unstable stream-line motion is suddenly disturbed) is not 
accompanied by a sudden change in the velocity parallel 
to the axis at any point in the cross-section. On the 
other hand, as the total flux increases, the experiments 
show a gradual transition from one state to the other, 
due to the change which has occurred in the law of 
velocity distribution. (5) The observations have little bear- 
ing on the upper limit of stream-line flow, as observed 
by colour bands. They indicate, however, that the un- 
stable direct motion would follow an approximately para- 
bolic law of velocity distribution (as represented by the 
equation obtained for stream-line motion), and that at the 
higher critical velocity this distribution would suddenly 
change to that represented by the equation given for eddy- 
ing motion. In this case, then, instead of a gradual 
change of velocity, there would actually be sudden and 
large changes in the velocity parallel to the axis at different 
points in the cross-section of the pipe. (6) The ‘* Pitot 
law’? is at least approximately true at ex- 
ceedingly low velocities. 


April 6.—‘‘ The Influence of Cobra-venom on the Proteid 
Metabolism.’’ By Dr. J. Seott. Communicated by Sir 
Thomas R. Fraser, F.R.S. 

Conclusions.—(1) Practically no change in rate of proteid 
metabolism was induced by the administration of cobra- 
venom, in spite of well marked local reaction. (2) A slight 
decrease in the proportion of urea nitrogen, quite insignifi- 
cant compared with that produced by diphtheria toxin and 
various drugs, was observed. (3) A slight rise in the pro- 
portion of ammonia nitrogen occurred. (4) There was a 
slight rise in the proportion of nitrogen in purin bodies. 
(5) The nitrogen in other compounds showed no constant 
change. (6) The P.O, excreted showed no constant change, 
but in two experiments there was a slight rise. The change 
produced in the proteid metabolism is, therefore, small, 
and such as it is, being in the directions of decreased 
elaboration of urea and increase in the proportion of 
nitrogen excreted as ammonia, it seems to indicate a slight 
toxic action on the hepatic metabolism rather than a 
general action on the proteid changes, and tends to con- 
firm the view that the poison acts chiefly upon the nervous 
system. 


Entomological Society, April 5.—Mr. F. Mervifield, 
president, in the chair.—Specimens of a melanic Grammo- 
ptera, discovered by Mr. J. C. T. Poole at Enfield, and 
apparently quite distinct from any member of the genus 
taken in Britain: H. St. J. Donisthorpe. Mr. Gahan, 
to whom the species had been referred, considered it to 
be a form of G. ruficornis.—A specimen of Megalopus 
melipoma, Bates, an insect which so much resembles a 
bee that Bates had said they were indistinguishable in 
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nature: M. Jacoby.—Specimens of Papilio macleayana 
and Hypocysta metirius captured in Queensland, illus- 
trating the use of ‘ directive’’ markings in the Rhopalo- 
cera in influencing their enemies to attack non-vital parts : 
A. Bacot.—An example of Ceratopterus stahli, Wast., a 
beetle from Australia possessing notable powers of crepi- 
tation: G. J. Arrow.—A series of Erebia alecto (glacialis), 
var. nicholli, Obth., taken at about 8000 feet at Cam- 
piglio, South Tyrol, with specimens of Dasydia tenebraria, 
var. wockearia, caught in the company of the Erebias in 
the same localities; when upon the wing the two species 
were not dissimilar: A. H. Jones and H. Rowland- 
Brown. Mr. Jones also exhibited examples of Erebia 
melas from the Parnassus Mountains, Greece, for com- 
parison, and fine forms of butterflies found at Mendel, near 
Botzen.—A series of Morpho adonis from British Guiana, 
with the very rare dimorphic black and white female : W. J. 
Kaye.—The social web and pupal shells of Eucheira 
socialis, Westw., together with specimens of the perfect 
insect, being the actual nest from Mexico described and 
figured by Westwood in the Transactions for 1836: Dr. 

A. Dixey. After Dr. Dixey had read a note upon the 
habits of this and similar species, the Rev. W. T. Holland, 
of Pittsburg, Pa., U.S.A., gave his personal experiences 
of social silk-cocoon spinning species also from Mexico. 
—A note recently received from Mr. S. A. Neave giving 
further interesting evidence of the superstitious dread of 
larve with terrifying eye-like markings entertained by 
South African natives: Prof. 


mersion: F. Merrifield.—Pseudacraea poggei and Limnas 
chrysippus ; the numerical proportion of mimic to model : 


H. A. Byatt.—A monograph on the genus Ogyris: G. | : 1 
| between these differences of phase and spherical aberration 
| in the geometrical sense.—(1) A suggested arrangement 
| for the mounting of a coelostat; (2) point distributions on 


Bethune-Baker. 


Geological Society, April 5.—Dr. J. E. Marr. F.R.S. 
president, in the chair.—On the divisions and correlation 


of the upper portion of the Coal-measures, with special | 


reference to their development in the midland counties of 
England: R. Kidston. The following classification of 
the Coal-measures is proposed by the author :— 


Proposed names 
(4) Radstockian Series 
(3) Staffordian Series 
(2) Westphalian Series 
(1) Lanarkian Series 


Names previously used 
Upper Coal-measures. 
Transition Series. 
Middle Coal-measures. 
Lower 

cluding the Millstone Grit). 


—-On the age and relations of the phosphatic chalk of 
Taplow: H. J. O. White and L. Treacher. 
at the locality of Taplow are described in detail, and the 
following classification is adopted:—(E) Upper White 
Chalk (visible), 16 feet; (D) Upper Brown Chalk, or rich 
phosphatic band, about 8 feet; (C) Middle White Chalk, 


about 16 feet ; (B) Lower Brown Chalk, or rich phosphatic | 


band, about 4 feet; (A) Lower White Chalk (visible), 
17 feet. Fossil-lists are given from each of the above 
divisions, and the authors conclude that the Lower White 
Chalk belongs to the zone of Micraster cor-anguinum, and 
the succeeding beds to that of Marsupites testudinarius ; 
while the lower phosphate-band represents the lower part 
of the Uintacrinus-band, and the upper one that of the 
Marsupites-band of that zone. 


Physical Society, April 14.—Dr. R. T. Glazebrook, F.R.S., 
J 


past-president, in the chair.—Ellipsoidal lenses: R. J. 
Sowter. The paper extends the treatment of thin 
ellipsoidal or astigmatic lenses, and gives a simple solution 
for complex problems of the following types :—‘‘ To deter- 
mine the astigmatic pencil, after refraction of an astig- 
matic pencil by an ellipsoidal lens.’’ And ‘to find the 
ellipsoidal .lens equivalent to two cylindrical lenses placed 
a definite distance apart, with their axes inclined at any 
angle.’” The method of treatment can be applied to 
crossed ellipsoidal lenses, in contact, or separated, and is 
applicable in general to astigmatic pencils.—Determination 
of the moment of inertia of the magnets used in the 
measurement of the horizontal component of the earth's 
field: Dr. W. Watson. One of the constants required 
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| president, in 
E. B. Poulton.—Experi- | 
ments to ascertain the vitality of pupz subjected to sub- | 


Coal-measures  (in- | 


| ations, 
| joint committee of the Royal Meteorological Society and 


The rocks | 


when determining the horizontal component of the eo 
magnetic field by the ordinary method is the mome): of 
inertia of the magnet which is used in the vibratio), ex. 
periment. It is usual to determine the moment of in rtjg 
of the cylindrical brass bar supplied with each instru: ent 
by calculation, then by measuring the period of the m: net 
alone, and when loaded with this bar to calculate the 
moment of inertia of the magnet. This method pre. 
supposes that the density of the inertia-bar is un) orm 
throughout. It is not easy to secure a bar of whic! the 
density is uniform throughout, and further it is dit cu); 
to test whether such uniformity has been secured. 
author thinks that more trustworthy and uniform r 
would be obtained by determining once for all, with 
great care, the moment of inertia of a standard ba: 
then determining the moment of inertia of the bars 
plied with the different magnetometers, by comp 
them with the standard bar experimentally. In the 

is described an instrument suitable for comparing 
moment of inertia of bars, together with some experi 
made with a view to determine the moment of iner: 

a standard bar, and an investigation of the influence ; 

air upon the period.—Exhibition of a series of lectu: 
periments illustrating the properties of the gaseous jons 
produced by radium and other sources: Dr. W. Watson, 


Royal Astronomical Society, April 14 —Mr. W. I]. \aw, 
the chair.—Spherical aberration of «\ject 
glasses: A. E. Conrady. The paper dealt with the ¢ ffer- 
ence of phase at the focus caused by the spherical abvrra- 
tion. Two different rigorous solutions, by which such 


| differences could be conveniently computed, were deduced 


and discussed. The paper also dealt with the relation 


a sphere, with remarks on the determination of the apex 
of the sun’s motion: H. C. Plummer.—The four-prism 
spectrograph attached to the Newall telescope of the (am- 
bridge Observatory, with remarks on the general design 
of spectrographs tor equatorials of large aperture, con- 
sidered from the point of view of ‘‘ tremor-discs”’: H. F. 
Newall. 


Royal Meteorological Society, April 19.—Mr. Richard 
Bentley, president, in the chair.—An account of the obsery- 
ations at Crinan in 1904, and description of a new meteor- 
ograph for use with kites: W. H. Dimes. These obsery- 
which are carried out under the direction oi a 


of the British Association, are made with meteorographs 
attached to kites with the object of ascertaining the con- 
ditions prevailing in the upper atmosphere. During last 
summer the kites were flown from the deck of H.M.S. 
Seahorse, which was placed at the disposal of the com- 
mittee by the Admiralty. Mr. Dines designed a new and 
inexpensive meteorograph, which he now fully described. 
The weather conditions of last summer were somewhat 
unusual, there being a decided preponderance of east and 
south-east winds. Near the summit of Ben Nevis the air 
was often dry, and was on several occasions warmer than 
the air at the same level at Crinan. As a rule, however, 
the temperature on Ben Nevis is generally much _ lower 
than the temperature in the free air at the same level. 
On several occasions temperature inversions were observed 
at levels between 3000 feet and 7000 feet. A fact previously 
noticed was again observed, viz. the decrease of strength 
of easterly winds with elevation.—Rate of fall of rain at 
Seathwaite: Dr. H. R. Mill. This is a discussion o! the 
records from a Negretti and Zambra self-recording rain 
gauge during a period of eighteen months. Seathwaite, 
which is in Borrowdale, Cumberland, is in almost the 
wettest spot of the British Isles, the average yearly rainfall 
being about 137 inches. Dr. Mill’s results seem to show 
that the rainfall at Seathwaite in an average year indicates 
a tendency to be greater during the hours of darkness than 
in daylight, that rather less than half the time during 
which rain is falling it continues without intermission for 
at least six hours at a time, and that rather more ‘han 


| half the total amount of rain is deposited in such long 
showers. 
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Royal Dublin Society, March 21.—Sir Howard Grubb, 
f.R.S., in the chair.—(a) The temperature of healthy dairy 
tle, (¥) the temperature of tuberculous cattle, not 
jnically affected: Prof. G. H. Wooldridge. The author 
nade 520 Observations on 63 healthy dairy cattle which 
ere subsequently submitted to the tuberculin test, and 
qiling to react were considered free from the disease. 
His conclusions are that the temperature may vary between 
o?4 f. and 100°-8 F., with an average mean temperature 
f sor-4 F. Feeding caused an average rise of o°-3 F. 
bove the temperature of the same cattle at the same 
ime on other days, but not feeding. In the afternoon, 
tween 4 and 5 o'clock, the average temperature was 
»-s higher than at 8 a.m. Pregnant cows had an average 
empersture 0°-3 F. higher than the average of the other 
attle in the same building. Tuberculous cattle numbering 
-;, apparently perfectly healthy, but subsequently reacting 


1 tuberculin, were the subjects of 505 observations. These 
animals had a much wider range of variations. The 
werage was 101°-7 F. The lowest observed was 100°-4 F. 
nd the highest 104°-3 F. The widest range of an in- 
vidual was from 100°-7 F. to 104°-3 F., with an average 
f 102°2 F. (temperature taken 15 times). Out of 137 
apparently healthy dairy cattle, 74 (54 per cent.) reacted to 
sberculin, thus emphasising the advisability of using that 
gent in attempts to obtain a dairy free from tuberculosis. 
On the petrological examination of macadam: Prof. J. 
Joly, |!.R.S. Various specimens of macadam used on 
scottish roads have been examined. The general results 
{ the investigation are to elucidate the characteristics of 
hese macadams, as well as apparent abnormalities of 
behaviour, and to demonstrate the value of petrological 
ethods in such cases.—On the construction of fume- 
chambers with effective ventilation: Prof. W. N. Hartley, 
F.R.S. The results of a series of experiments on ventil- 
ation and of practical experience with fume-chambers have 
shown the conditions which are necessary for the removal 
f noxious fumes from a chemical laboratory with the 
greatest efficiency and the least possible trouble and 
expense. Measurements were made daily over a period of 
six months of the gas burnt, the air extracted, the differ- 
ence between inside and outside temperatures, the baro- 
netric pressure, the direction of the wind and its strength. 
lhe direction and dimensions of the flues, and the relation 
{ the passage of air up the flues to the cubic contents 
{ the chambers, are stated. The average quantity of air 
exhausted per minute was 354 cubic feet per chamber of 
31 cubic feet, and on an average the air of each chamber 
s completely changed every nine seconds. The small 
height of the flues, being 25 feet, renders such a means 
{ ventilation as that described readily adaptable to small 
out-buildings, such as school laboratories. Details are 
given as to the construction of flues with a descending 
draught as fitted to a lecture table and fume-chamber in 
a lecture room.—On the structure of water-jets and the 
eflect of sound upon them, part ii.: Philip E. Belas. 


EDINBURGH. 


Royal Society, February 20.—Sir John Murray in the 
hair.—On the graptolite-bearing rocks of the South 
Orkney Islands: Dr. J. Harvey Pirie. The presence of 
Silurian sedimentary rocks in these isolated islands in- 
dicates a former much greater extension of land in the 
area lying to the south-east of Cape Horn. The fossils 
Pleurograptus and Discinocaris indicate their age as corre- 
sponding to the Caradoc or Lower Llandovery, and the 
structure of the rocks suggests that they belong to the 
same series as the Silurian rocks of the Argentine.— 
Paleontology of the Upper Old Red Sandstone of the 
Moray Firth area: Dr. R. H. Traquair. The fossils dis- 
cued in this paper, which embodied the research of the 
past fourteen years, were almost entirely fish remains, 
other remains, in the shape of badly preserved plants and 
certain tracks, probably of invertebrate animals, being 
rare. ‘Twenty-one species of fish were recorded, of which 
only seven were known from the Upper Old Red of this 
region when the author took up the subject. The 
character of the fish remains suggested the division of the 
strata of the Moray Firth Upper Old Red into three 
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zones, these being, in ascending order, the Nairn, Alves, 
and Rosebrae beds. Reference was made to the affinity of 
the Rosebrae fish-fauna with that of Dura Den, the yellow 
sandstones of which locality constitute the highest member 
of the Upper Old Red of Fifeshire. Dr. Traquair specially 
desired to acknowledge his great indebtedness to Mr. W. 
Taylor, of Lhanbryde, without whose assistance in furnish- 
ing material the paper could not have been prepared.—The 
constitution of complex salts, i., derivatives of the sesqui- 
oxides: A. T. Cameron. Retger’s method of investi- 
gating isomorphous mixtures was applied to the blue 
chromoxalates of ammonium and potassium, and showed 
that they had no definite composition, there being, there- 
fore, no conclusive reason for doubling the formule of 
these and similar compounds. The striking analogy 
between the so-called double fluorides, chlorides, cvanides, 
&c., and the complex derivatives of dibasic acids was 
pointed out. It was shown that to almost all such com- 
pounds, whether derived from monobasic or dibasic acids, 
simple constitutions can be assigned by supposing the 
hydroxyl radicals of the metallic hydroxide to be replaced 
by complex groups.—Theorems relating to a generalisation 
of Bessel’s function, ii.: Rev. F. H. Jackson. 


March 6.—Lord M’Laren in the chair.—A study of three 
vegetarian diets: Drs. Noél Paton and J. C. Duntiop. 
Of the three diets described, ene was a totally insufficient 
diet of bananas, a second was a fairly typical vegetarian 
diet showing the difficulty of avoiding an excess of sugary 
food, and the third was the far from economical diet of a 
vegetarian glutton. These were compared with the diets 
of the labouring classes in cities as illustrated by the 
author’s own investigations in Edinburgh, and those of 
Rowntree, Alswater, and Lumsden respectively in York, 
New York, and Dublin, and as regards rural districts by 
Wilson Fox’s report. It was shown that these normal 
diets more nearly approached the physiological standard 
than the vegetarian diets studied.—A further contribution 
to the fresh-water plankton of the Scottish lochs: W. and 
G. S. West. The thirty-six lochs studied were in the 
north-west Highlands. There was an abundance of 
Desmids, a fact attributed to the geological character of 
the country. The Protococcoidee were not abundant, in 
marked contrast to what occurs in Continental Europe. 
Diatoms were very abundant, and did not disappear in 
May and June. Myxophycez, again, were relatively few. 
The Swedish lakes alone approached the Scottish in the 
richness of the plankton. The Danish plankton was re- 
latively much poorer in Chlorophycez, especially Conju- 
gates. This was to be attributed principally to the fact 
that the geological formations are mostly of Tertiary age. 
—On the Sarcodina of Loch Ness: Dr. E. Penard. Of 
a list of nearly fifty species of Rhizopods and Heliozoa 
obtained at depths of upwards of 250 feet, several were of 
interest on account of their rarity, some being found for 
the first time in Europe, others being previously known 
only from the Lake of Geneva. The majority of the 
Rhizopada had probably been derived from the shallow 
margins of the lake or from the neighbouring peat bogs; 
but some half dozen species or varieties were regarded as 
peculiar to the abyssal portions of large lakes.—The 
Rhizopods and Heliozoa of Loch Ness: J. Murray. In 
this paper the list of species given in the previous paper 
by Penard was supplemented by a number of species 
observed by the Lake Survey, bringing the list of Loch 
Ness Sarcodina up to sixty-six species. The difficulty of 
accounting for the transmission of peculiar abyssal forms 
from one deep lake to another was met by the suggestion 
that the abyssal forms originate separately in each lake 
and are probably not good permanent species, but modified 
forms due to the direct action of the environment on the 
growing individual. 

Paris. 


Academy of Sciences, April 17.—M. Troost in the chair. 
—Second note on the principle of cellular flotation in 
ships: M. Bertin.—Mixed treatment by arsenious acid 
and trypan red of infection due to Trypanosoma: A. 
Laveran. Fresh experiments on monkeys confirm the 
favourable results previously obtained on rats and dogs.— 
Observations on the new comet Giacobini (1905, March 26) 
made at Toulouse Observatory: F. Rossard.—On the 
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differential equation y "+AA(x)y=o: Max Mason.—On the 
relation which exists between the velocity of combustion 
of powders and the pressure : R. Liouvitie.—Optical 
properties of iono-plastic iron: L. Houllevigue.—On the 
theory and imitation of the motion of sails: A. Bazin.— 

On the use of the centrifugal method in the analysis of 
cocoa and chocolate: F. Bordas and M. Toupiain. It is 
necessary, to avoid some practically impossible filtrations, 
to use an apparatus capable of nearly 2000 revolutions a 
minute.—New method for a quick analysis of milk: F. 
Bordas and M. Touplain. By centrifugal means one 
avoids much filtration as well as the protracted desiccation 
of the casein.—An apparatus for giving warning of the 
presence of luminous gas and afterdamp: MM. Hanger 
and Pescheux.—The crystalloluminescence of arsenious 


acid: M. Guinchant. This appears to be due to a 
chemical phenomenon corresponding with the reversible 
reaction 

As,O, + 3H,O + 2AsCl,. 


—On the emission spectrum of the high tension electric 
are: J. de Rowalski and P. Joye.—On a simple method 
for the study of oscillating sparks: G. A. Hemsalech. 
The method depends ‘on ‘the fact that a current of air 
directed on such a spark can separate out the oscillations. 
—Apparatus and methods in the medical applications of 
statical electricity : L. Benoist. An attempt to systematise 
the usage based on the consideration of electric density. 
—On the mode of formation of some monosubstituted 
derivatives of urethane: F. Bodroux. When = small 
quantities of ethyl carbonate are dropped into an ether 
solution of the magnesium derivative of an aromatic 
primary amine, a lively reaction takes place. If aniline 
be used, phenylurethane is formed.—On the mineralogical 


analysis of arable earths: !. Dumont. The author 
describes methods for quantitatively determining the 
proportions of sand, mica, felspar, quartz, &c.—On 
some Crustacea resulting from the expedition of the 


Princess Alice: H. Coutiére. By the use of a net with 
a large aperture a considerably more valuable collection 
was made.—On the excitation of nerves by a minimum of 
energy, and its application to electrodiagnosis: M. Cluzet. 
By experiments made on the nerves of human beings, it 
has been found through the application of a formula that 
the duration of minimum excitation may be 0-00020 second. 
—Physiology of the spleen: MM. Charrin and Moussu. 
The experiments made tended to elucidate the much dis- 
cussed question as to the functional relationship between 
the liver and the spleen.—The action of intestinal fluid on 
enteric secretion: A. Frouin. Many facts seem to prove 
that this exciting action is not due to secretin.—Researcnes 
on animal lactase: H. Bierry. The experiments show 
that lactase is not contained in the pancreatic juice of 
suckling puppies.—On the production of alcohol and 
acetone by muscles: F. Maignan. The author replies in 
the affirmative to the question as to whether these sub- 
stances, which are normally present in muscle tissue, arise 
by alcoholic fermentation of glucose by the agency of proto- 
plasm. But while the acetone continues to be formed, the 
alcohol is sooner or later destroyed again. 


DIARY OF SOCIETIES. 


THURSDAY, Aprit 27. 

(nsTITUTION OF ELECTRICAL ENGINEERS, at 8.—J)iscussion: Mr. RB. J. 
Arnold's Address to the Joint Meeting at St. Louis on the Problem of the 
Alternate Current Motor applied to Traction.—Pafer: The Alternate 
Current Series Motor: F. Creedy. 


FRIDAY, Aprit 2°. 
EPIDEMIOLOGICAL SociETy, at 8. 30. 


MONDAY, May 1. 

Rovat INSTITUTION, at 5.—Annual Meeting. 

Society or CHEMICAL INvuSTRY, at 8.—(1) The Study of the Action of 
Hydrogen Peroxide on a Photographic Plate in the Dark; (2) On the 
Influence of the Length of the Time of Development on the Degree of 
Darkening of the Photographic Plate : Prof. Chiri Otsuki. 

Vicrorta INSTITUTE, at 4.30.—The Influence of Physiological Discovery 
on Thought : Dr. E. P. Frost. 


TUESDAY, May 2. 
ZooLocicat Society, at 8.30.—On Lencosolenia contorta, Bowerbank, 
<lscandra contorta, Haeckel, and Ascetta spinosa, Lendenfeld: Prof 
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E. A. Minchin.—Some Notes upon the Anatomy of the Ferre; -Badger 
(Helictis personata): F. E. Beddard, F.R.S. —Contributions to the 
Osteology of Birds, Part vii. “ Eurylemidz, with Remarks on the Sys. 
tematic Position of the Group: W. P. Pycraft. 

RovaL ren, at 5.— he Study of Extinct Animals: 
Miall, 

oF , at 4.30.—The Monumental Treatment of 


Prof. 


Starkie Gardner. 
WEDNESDAY, May 3. 

ENTOMOLOGICAL Society, at 8. Structure and Life-histery of p,,, 

choda sexpunctata, Curtis: J. A. Dell. 7 


Society or Pusiic ANALYSTS, at 8. 
Society oF ARTS, at 8.—Recent Excavations in Rome: Mrs. Bucto -Brown, 


THURSDAY, May 4. 


Rovat InstTiTuUTION, at 5.—Flame: Sir James Dewar, F.R.S. 

CuemicaL Society, at 8.—The Synthesis of Substances ;, 
Adrenaline: H. D. Dakin. —Methylation of f-Aminobenzoic },, 
ans of Methy! Sulph - Joh —Some Notes on Sodiu:, 

. Wadmore. Semicarbazide: M. O. Fors; 
. E. Fierz. 

RONTGEN Soctrry, at 5, (1) to Medical Members > Forty-two Cases, f 
Ureteral Calculus Diagnosis by X-Rays proved by Operation op the 
Passage of the Calculi; (2) at 8.15 p.m., to the —_ Meeting, 
Measurement and Technique in Therapeutic Dosage : C. Lene 
Leonard, Philadelphia. 

LINNEAN Society, at 8.—(Ecolog : its Present Position and Probable 
Development: A. G. Tansley.— Flora of Gough Island: k. NR 
Brown. 

Civit AND MECHANICAL ENGINEERS’ Sine: J at General 
Meeting. —At 8.—Card-Indexing and Filing : 


FRIDAY, May 5. 
RovaL at 9.—Problems underlying Nutrition: Prof. 


Armstrong, 
SATURDAY, May 6. 


Rovat Institution, at 3.—Moulds and Mouldiness: Prof. Marshai) 
Ward, F.R.S. 


er and 


CONTENTS. 


PAGE 

Three Cambridge Mathematical Works. By Prof. 
G. H. Bryan, F.R.S. = . 601 
Rein’s ‘‘Japan.” By Dr. Henry Dyer 


Sociology. ByF.W.H. ..........-... 6% 
Our Book Shelf :— 
Balfour: ‘First Report of the Wellcome Research 
Laboratories at the Gordon Memorial a, 


Khartoum.”—Prof. R. T. Hewlett 605 
Grindon: “ Till the Sun Grows Cold” . . 606 
Gregory: ‘* A Short Introduction to the Theory of of 


Letters to the Editor: 

Electromagnetics in a Moving Dielectric.—Oliver 
Heaviside, F.R.S. — 

The Dynamical Theory of Gases.—J. H. Jeans . 67 

Growth of a Wave-group when the nyt is 
Negative.—Dr. H. C. Pocklington . . 607 

The Transposition cf Zoological Names.—Dr. R. 
Lydekker, F.R.S. . 608 

A little known Property of the Gyroscope. —Prof. 
William H. Pickering ‘ 608 

Have Chemical Compounds a Definite Critical Tem- 
a and Pressure of Decomposition? —Geoffrey 


artin 609 
Experiment on Pressure due to Waves. —Sidney 
Skinner ... . 609 
Tantaium. (Jlustrated.) By Dr. F. Mollwo Perkin 610 
Primitive Water-Supply. (///ustrated.) . 61 
Henry Benedict Medlicott, F.R.S. we W.T.B. . 612 
Notes 613 
Our Astronomical Column :— 
Astronomical Occurrences in May . 617 
Elements and Ephemeris for Comet 1905 a (Giacobin' 617 
Changeson Mars. . 618 
Photography of Planetary Nebule 
Radial Velocities of ‘‘ Standard-velocity Stars” 618 
Magnitude Equation in the — Ascensions of the 
Eros Stars . . o1s 
Memoirs on Marine Biology 
The Physical History of the Victoria Falls. 
trated) . . ‘ 
Seismological 
Societies and Academies ....... ..... 


SP 


| 
= 
BI 
Soc 
The 
by 
will 
arra 
| 
mer 
liab 
finis 
and 
| 
Kalk | 
| 
| 
AF 
fr 
on 
Ar 
ad 
| M 
| po 
( 
4 


1905 
erret-Badger 
ions to the 
on the Sys. 


Prof. L, 


J, 


tcry of Py. 


Brown, 


ich 


Supplement to Nature,” dated 27, 1905 


EXTRAORDINARY VALUE. 


BECKER'S GHARGING BOARDS. 


Conveniently arranged with Resistance - Lamp 
Sockets, Switch, Volt and Ampere Meter complete. 
The Ampere Meter shows what current the cells are taking, and 
by pressing the button between the instruments the Volt Meter 
will indicate the voltage of the cell. These boards can be 
arranged in a variety of combinations to meet special require- 


ments. 
liable to get out of adjustment. 


Price complete, as figured 


The instruments are of the Gravity type, and are not 
They are accurate and well 
finished, and are mounted on polished boards. 

The price will be found very moderate for an apparatus of 
such high-class finish and durability. 
and can be used quite safely by those who wish to charge their 
own accumulators, where a continuous current is available. 


SPECIAL CHARGING BOARDS MADE TO ORDER. 


It is arranged very simply, 


ER. HATTON 


APPARATUS for CHARGING | 


ACCUMULATORS 
from direct current mains 
only, with 2 Resistance Lamp Sockets, 
Ampere Meter, flexible cord and 
adapter. The Index of the Ampére 
Meter always points to the positive 
pole. Price, including polished hard- 

wood case, 


<5 /- 
EE BECKER & CO 


| Gauss’ 


(W.&J.GEORGE. 


“SUCCESSORS), 


Fig. 1 shows the attachment; Fig. 2, the 
attachment adapted to the eye-piece. 


This is a new form of apparatus for § 


illuminating the cross wires of a telescope. 
It is fitted over the eye-end of the eye-piece. 
It has many advantages over the ordinary 
eye-piece, the following among 
others :— 

Ist.—It gives a soft uniform illumination 

of the field. 

2nd.—It can be adapted to any eye-piece. 

Srd.-—Each part can be easily detached 

to be cleaned. 

4th.—Its simplicity of construction and 

its low price. 

When ordering it is only necessary to 
send the eye-cap of the eye-piece; if the 
eye-piece is not provided with a cap, the 
eye-piece itself. 


Price "4 | G 


Improved ILLUMINATING ATTACHMENT to 
EYE-PIECE, for use in the adjustment of SPECTRO- 
SCOPES, SPECTROMETERS and similar Instruments. 


Fig. 2. 


33-37 HATTON WALL, LONDON. 


OUR CATALOGUE 


PHYSICAL APPARATUS, CHEMICAL 
APPARATUS, and BALANCES, are the 
largest, best illustrated, clearest, and most exhaustive issued. 
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Accurate and 
Inexpensive. 


Further Improved Pattern 
MACKENZIE DAVIDSON 
price) MOTOR MERCURY BREAK 


21/- 
oy 
: 
"3 
| THE NEW PATENT, 
PIESMIC BAROMETER. 
Descriptive =i To be obtained of all Opticians, or 
Pamphlet 3) the SOLE MAKERS. 
Post Free. 


F. DARTON &CO., 
CLERKENWELL OPTICAL WORKS, 
142 ST. JOHN STREET. LONDON. E.C. 


G. BOWRO N, Price a £6 16 6. 
57 EDGWARE ROAD, LONDON, W., | (With Specialiy Weend, Maen to work off 100 volts main:, 


has always on hand a large and varied stock of 0 O extra.) 


SECOND-HAND 


UNIVERSALLY PRONOUNCED TO BE BY FAR THE 
BEST BREAK ON THE MARKET. 


ELECTRICAL HARRY W. COx, Ltd., 
AND PHYSICAL A P PA RATU S Actual Makers of X-Ray and other Electro-Therapeutic 


Apparatus of the highest-class English workmanship, and 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
S0ODRRATE PRICES. maximum efficiency, at the minimum price. 
As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, Contractors to the Admiralty, War Office, Colonial Offic:, 
lifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific a 
Institutions, Polytechnics, &c. FACTORY AND OFFICES— 
Natuas says: “Teachers requiring oficient apperates ot low 1a ROSEBERY AVENUE, & 15-21 LAYSTALL ST., LONDON, E.0. 
ses, t sult t t wi 
ILLUSTRATED CATALOGUE (including Instructions 
List on application by mentioning NATURE. i to Beginners) post free to any part of the World. 


BAUSCH & LOMB’S 
1905 


STANDARD SIZE 


PORTABLE MICROSCOPE, 


embodying several new features, 
Is NOW READY. 


THE IDEAL DOCTOR’S & STUDENT’S INSTRUMENT. 
@@ See Nature, April 13, page 568. 


Full particulars free on application to the Sole Representatives 
for U.K. and Colonies, 


A. E. STALEY & CO., 
19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


Write for Illustrated Microscopical Catalogue (84 pages), 3 Stamps 
tocover postage. Also Lists of Microtomes, Centrifuges, Photo- 
graphic Lenses, Shutters & Chemicals cf all descriptions post free. 


| ALFRED €E. DEAN, 


DRAWING INSTRUMENTS. | cue carcest MAKER IN ENGLAND 


A of Apparatus in all Departments of 
Best Make and Finish. 


SET SQUARES,  ELECTRO-THERAPEUTICS 


| ineluding Radiography, High Frequency, Hydro-Electrie and 
T SQUARES, | Light Baths, Finsen and other Light, Cautery, Electrolysis, &c. 
DRAWING BOARDS. INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 
| ConTRACTOR TO THE War Orrice, InDIA OFFICE, AND ADMIRALTY, 
Obtained through any Optician. BriTIsu Foreicn Hospitats, &c. 
| LISTS ON APPLICATION. 


82 HATTON GARDEN, LONDON. 
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A RECENT COMMENT UPON 


The SYTAM SYSTEM 


«Your System will assuredly revolutionize 
the present method—or want of method—_ 
in fitting up Laboratories, Libraries and 

ces.” 
= This Bottle Element is sub- 

The Sytam Bottle Element. stantially a Drawer, and is 
operated as such. It can be 
placed in a cupboard or under- | 
neath a bench or table, or several | 
can be supplied in a suitable 
outer casing to form a complete | 
cabinet. 

One hundred 4 oz. bottles | 
occupy less than 1 sq. ft. of wall 
space, each bottle is instantly lo- 
cated, removed or replaced, and 
any size from 4 0z. to a Win- 
chester can be accommodated 
in one and the same element. 

PRICES— 


Single Element, without 
shelves, £1 0 0 
Ditto, with complete fittings, 
£1 15 0. 


Standard Cabinet of 6 Elements 
variously ted, putes extra, 


Patent No, 7453. 


The Sytam System is also applied to the storing and 
classifying of Books, Pamphlets, Manuscripts, and all other 
Documents, Specimens, &c. 


FOR PARTICULARS APPLY TO 


THE SYTAM FITTINGS CO., 
18 & 19 BASINGHALL BUILDINGS, LEEDS. 


ili 
DR. H. STROUD’S APPARATUS 


MAPPING OUT MAGNETIC FIELDS. 


The mal gany table has two coils of insulated wire arranged one behind 
the other, the ends of which are bought to terminals in front, marked with 
negative and positive signs respectively. With this instrument the current 
may be passed and the field mapped out when it passes, first, through one 
coil only ; second, through both coils in the same direction ; third, through 
both coils in the opposite direction ; fourth, through one coil when a bar 
magnet is placed opposite to the face of the coil, its length being perpen- 
dicular to the plane of the coil ; fifth, repeated when the current is reversed 
in direction. 


Price, with brass wire sieve complete, 21/- 


BRADY & MARTIN, Lio. 


Scientific Apparatus Makers, 
NEWCASTLE - UPON - TYNE. 


Makers and Dealers in all kinds of Chemical and Physical 
Apparatus for Schools and Colleges, Works’ Laboratories 
and Special Research Work. 
CONSTRUCTION OF NEW FORMS OF APPARATUS 
UNDERTAKEN. 


Particulars on application. 


PRICE FROM 511 O O 


INSTRUMENTS TO SPECIAL DESIGN A SPECIALITY. 


MAKER OF PHYSICAL AND ASTRONOMICAL INSTRUMENTS, 
AND EVERY KIND OF POLARIMETER AND SPECTROSCOPE. 


Telegraphic Address—“ Arctitude, London.” 


ILLUSTRATED PRICE LISTS FREE ON APPLICATION. 
Physical and Chemical Laboratories completely fitted up. 
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THEELE'S LARGE OPTICAL BENCH FOR RESEARCH WORK. 
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Prof. EWING’S MODEL. 


APPARATUS 


Verified and Stamped 
at the 

tion of iron and steel by a current. It will show the PHY SICAL 


progressive stages of magnetisation. Needles on 


transparent disc, 4 inches diameter, for use in optical LABORATORY. 


lantern. 


Price with Coils, as illustrated, &2:5:0 JOHN J. GRIFFIN & SONS, Ltd, 


THE WEST LONDON | SARDINIA STREET, 
SCIENTIFIC APPARATUS CO., LONDON, W.C. 


Deodar Road, Putney, S.W. 


W. WILSON. 3 INVENTIONS. 


Models made for Inventors. 
STUDENT SPECTROMETER. High-Class Engineering Work, 
So Designs carried out and Working 


table reading to I ‘ 


adjustment to both. 
Rack-motion to tele- 
scope; prism table 
adjustable vertically 
and horizontally. Ad- | 
justable slit to calli- 

mator. Protected 

circle. In case. L. H. HOUNSFIELD, 

£6 00 A.R.C.S., A.M.1.C.E., 


A very large number of these instruments have been sold, Pe + eee: Polygon Engineering Works, 
and have given exceptional satisfaction. 65a OLD TOWN 


1 STREET, LONDON _CLAPHAM, S.W. 


Thermo-dynamic information combined 
with practical experience with internal 
combustion and steam engines, liquid fuel, 
superheaters, carburetters and silencers. 
MOTOR REPAIRS OF ALL KINDS. 
CARS STORED AND CLEANED, &c 


PURE CHEMICALS and REAGENTS. 
MICROSCOPIC STAINS. 


CHEMICAL AND PHYSICAL APPARATUS 


We have recently issued a thoroughly Revised and Enlarged Edition of our 
Price List, and shall be auenanin to — you a Copy by return. 


BURGOYNE BURBIDGES & CO., Coleman Street, 


ESTAB. 1741. 
Manufacturing Chemists. LONDON, E.C. 


RICHARD CLAY AND SONS, LTD., BREAD ST. HILL, E.C., AND BUNGAY, SUFFOLK. 


he 
Write for Circular. 
be 
= 
eit 
| 
BB. 
3 
Price 
| 
| 
| | 
| 
/TRADE \ 
Cee] 
(6) 
| 
| 
| 
| | 
} | 
. 
ok 


m bined 
nternal 
rid fuel, 


encers. 


HY, 
mICH, 
iny 18194 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“To the solid ground 


Of Nature trusts the mind which builds for aye.”’ 


WORDSWORTH. 
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[PRICE SIXPENCE 


Registered asa Newspaper at the General Post Office.) 


‘tal Rights are Reserved, 


MORTON & WRIGHT’S RECTIFIER 


(PATENT) 
For cmepeting alternating into continuous current for 
harging accumulators and working coils. 


on application. 


NEWTON & C o 
Opticians to The king, 
3 FLEET STREET, LONDON. 


VERLAG VON GUSTAV FISCHER N JENA. 


| 
| Praktikum fur morphologische und systema- 
tische Botanik. ~Hilfsbuch bei praktischen 


Uebungen und Anleitung zu 
selbstandigen Studien in der Morphologie und Syste- 
matik der Pflanzenwelt. Von Prof. Dr. KARL 
SCHUMANN, weil. Kustos am Koniglichen Botan- 
ischen Museum und Privatdozent an der Universitit zu 
Berlin. Mit 154 Figuren im Text. Preis: 13 Mark, 
geb. 14 Mark. 


Soeben erschien Heft 2 der II. Reihe der: 


an der a it Bonn, und 
Dr. H. SCHENCK, Prof. an der Technischen Hoch- 
schule Darmstadt. Preis des Heftes fiir Abnehmer der 
zweiten Reihe 2,50 Mk. Einzelne Hefte 4 Mark. 


Inhalt: G. Karsten, Die Mangrove-Vegetation. 
Tafel 7. Kiistensaum von Rhizophora mucronata. 
‘Tafel 8. Rhizophora mucronata, Einzelexemplar. Tafel 9. 
Bruguiera gymnorrhiza. Tafel 10. Avicennia officinalis. 
Tafel 11. Sonneratia acida. Tafel 12. 


Sonneratia alba. 


A New Non-Corrosive Ink 
for Writing on Glass, 
Lantern & Micro. 

Slides, Electric 


SHILLING 
per Bottle 
(1s. 2d. Post Free). 


20, 22, 24 & 26 Sardinia es, 
LONDON, W.C. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful llluminants. 


NEGRETTI & ZAMBRA’S 


THERMOSCOPIC LENSES 


PROTECT THE EYES FROM GLARE, AND RENDER 
THE LIGHT SOFT AND COOL. 


N. & Z.’s SPORTING SPECTACLES, close-fitting and having 
extra large lenses, are the best for Billiards, Riding, &c. 


/Ilustrated Price Lists Free by Post to all parts of the World, 
MOTORISTS’ and other EYE PROTECTORS and FACE SCREENS, 


NEGRETTI & ‘ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 
BRANCHES: 45 CORNHILL; 122 REGENT STREET. 
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THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal Cuarves A. Koun, M.Sc., Ph.D., F.1.C. 


EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 

Also preparation for the B.Sc. Examination of London Uni- 


versity. 
Chemist (Cosmas A. Koun, M.Sc., Ph.D., F.1-C., 
\ and H. Burrows, A.R.C.S., Ph.D., F.1.C. 
Physics «. R. S. Wittows, D.Sc., M.A. 
Metallurgy C. O. Bannister, Assoc. R.S.M. 
Every facility for special and advanced pee work in well-equipped 
laboratories both in the afternoon and evening 
NEW SESSION began MONDAY, SEPTEMBER 26. 
‘lhe Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 
For details of the Classes apply at the Office of the Institute, or by 
letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
per week will be conducted in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. e composition fee for the 
Session of three terms, 1904-1905, is £15. These Courses are recog- 
nised for “Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Courses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen and L. D. 
Coueslant; ELECTRICAL ENGINEERING, A. J. Makower; 
CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. Lowe; 
MATHEMATICS and PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; GEO- 
LOGY, A. J. Maslen. In the evenings similar Courses will ‘be con- 
ducted, but at reduced fees. Also TECHNICAL DAY COURSES 
of three years’ duration have been arranged as a preparation for the 
Engineering, Electrical and Chemical and Metallurgical professions. 
The Laboratories and Workshop are open for RESEARCH under the 
direction of the Principal and the Heads of Departments. 

Further particulars may be obtained on application to the SECRETARY, 
who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 34¢. The Prospectus may be had at 
the Office for 1d. 


UNIVERSITY OF GLASGOW. 
ADDITIONAL EXAMINERSHIPS. 

The University Court of the University of Glasgow will shortly proceed 
to appoint the following Additional Examiners :— 

(«) For Degrees in Arts and Science—ONE EXAMINER in MATHE- 

MATICS. | Annual salary, £70. 
(4) For Degrees in Arts, Science and Medicine—ONE EXAMINER 
in NATURAL PHII OSOPHY (including Practical Physics). 
Annual salary, £70. Candidates should be qualified both on the 
Mathematicai and Experimental side. 
ONE EXAMINER in CHEMISTRY. Annual salary, £50. 

The appointments will be for three or four years from January 1, 1905, 
and in addition to the above mentioned salaries, hotel and travelling 
expenses will be paid. 

Candidates should lodge twenty copies of their application and testi- 
monials with the undersigned on or before November 12, 1904. 

ALAN E. CLAPPERTON, 
Secretary, Glasgow University Court. 
ot West Regent Street, Glasgow. 


SWINEY LECTURES ON GEOLOGY. 
UNDER THE DIRECTION OF THE TRUSTEES OF THE 
BRITISH MuUsEuM. 

A Course of Twelve Lectures on ‘‘GEOLOGY—THE RECORD 
AND ITS INTERPRETATION ” will be delivered by Joun S. Fiett, 
M.A., D.Sc., F.R.S.E., in the Lecture Theatre of the Victoria and Albert 
Museum, Sout h Kensington (by permission of the Board of Education), 
on Mondays, Wednesdays, and Fridays, at 5 p.m., beginning Monday, 
November 7, and ending Friday, December 2. Kach Lecture will be illus- 
trated by means of Lantern Slides and Lime-light. Admission to the 
Course fiee. Entrance from Exhibition Road. 

By order Trustees, 


AY LAN IKESTER, Director. 


British Museum (Natural Shik” 
Cromwell Road, London, S. W. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 

A Course of Eight Lectures on ‘‘Current Theories of the Hereditary 
Process ” will be given at Five o'clock on the following Tuesdays :— 
November 22 and 29, December 6 and 13 x4 24 and : 31, February 7 
and 14, by W. FR. Wevpon, M.A., D.Sc., F.R.S., Linacre Professor of 
Comparative Anatomy in the University ~ Oxford. 


Syllabuses and Cards of Admission may be obtained gva/‘s by members | 


of the University and of Schools of the University, and on payment of 


tos. 6d. by others. 
WALTER W. SETON, M.A., Acting Secretary. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R. 
LONDON Caveat AND ENGINEERING 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours studen: 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure 
Applied Chemistry and Physics, and Engineering, in rooms special!y 

adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


The HALF TERM begins on MONDAY, NOVEMBER 14. 
The College provides instruction for Students preparing for the Uni 
| versity of London Degrees in Arts, Science, and Preliminary Medicin 
also instruction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Departme: 
and an Art School. 

Students can reside in the College. 

Particulars on application to the PrinciPat. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


HEAD oF THE DepartTmMEeNT: Miss H. ROBERTSON, B.A. 
Students are admitted to the Training Course in October and January. 
The Course includes full preparation for the Examinations for ti 

Teaching Diplomas granted by the Universities of London and Cambridge, 
held annually in December. 
A Course of Lectures on School Hygiene is held on Saturday mornings 
Full particulars on application to Miss RoBERTSON. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 

The Council are about to appoint a Lady as HEAD of the TRAINING 
DEPARTMENT. 

Applications must be sent by November 25 to the Secrerary of thx 
College, from whom further information may be obtained. 

H. WALTON, Secretary 


COACHING 
PRACTICE) 
In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY ¢:: 
MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTR\ 


EXAM 
Mr. FREDERICK DAVIS, The Laboratories, 
(Registered in Column B (Advanced Education), Teachers Registratio: 
Councii, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 
TO SCIENCE AND MATHEMATICAL 


MASTERS.—January (1905) Vacancies.—Graduates and other wel 
qualified Masters seeking posts in Public and other Schools for next 
term should apply at once, giving full details as to qualifications, \c. 

to Messrs. GrirFirHs, SmitH, Poweit & Smit, Tutorial Agent- 
(Estd. 1833), 34 Bedford Street, Strand, London. Immediate notic: 
of all the best vacancies will be sent. 


Wanted for Protestant Irish School after 
the Christmas holidays, a Master to teach Modern Languages and 
Auxiliary Subjects. An Englishman who has resided abroad preferred. 
Salary, £150 per annum ; non-resident. Also a Science Master with 
Certificates for the teaching of Drawing. Salary, £150 per annum ; 
non-resident. Applications, with copies of Testimonials and Photos if 
possible, to be sent to HEAD Masten, Office of this paper. 


SCIENCE & MATHL. APPTS.—(1) Public 


| Sch., Nat. Sc. and Drawg., £150 + fees; valuable post to good man. 
(2) Chem. and Physics—little English. Games preferred. £120, res. 


(3) Chem. + Magnetism and Electricity. £100, res. Many January 


Appts. — Messrs. Nerves & Scholastic Agents, Clock 
House, Arundel! Street, Strand. 


| 
| 
| 
PI 
ri 
r 
| 
2 
4 | 
— 
M 
I 
a 
4 
— 
Mag < 
b 
a 
fi 
t 
t 
I 
t 
* 
fs ( 
t 
ger 
| < 
| 
| 
| 
x 
| 
{% 
- 


NOVEMBER 3, 1904] 


NATURE 


WOOLWICH POLYTECHNIC. 
Principal WILLIAM GANNON, M.A. 


The Governors invite applications for the following appointments :— 

4.) TEACHER of MATHEMATICS and EXPERIMENTAL 
PHYSICS. Commencing salary, £160 per annum. Experience of 

condary school work essential. 

(2 2) TEACHER of MATHEMATICS and EXPERIMENTAL 
PHYSICS. Commencing salary, £150 per annum. Experience of tech- 

al school work essential 

Further particulars and application forms may be obtained from the 
!RINCIPAL on receipt of a stamped addressed foolscap envelope. Last day 
for receiving applications is November 7. 


A. J. NAYLOR, Clerk to the Governors. 
UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES.) 
AGRICULTURAL DEPARTMENT. 


An ASSISTANT LECTURER in AGRICULTURE will shortly be | 


ypointed. Applications should be sent in not later than November 7. 
for further particulars apply to 
JOHN EDWARD LLOYD, M.A., 
October 12. 1904. Secretary and Registrar. 


BRUNTS’ TECHNICAL SCHOOL, 
MANSFIELD. 


A FIRST ASSISTANT MISTRESS is required inthe above Secondary | 


Mixed School, to commence duties after the Christmas Holidays. 

Subjects essential. General Biology and English. Capacity to teach 
i hysical Exercise will be a recommendation. 

Salary, £100 per annum, advancing to £150. 


Further particulars and forms of application may be obtained from the | 


undersigned. 
Bath Lane, Mansfield. 


BRUNT’S TECHNICAL SCHOOL, 
MANSFIELD. 


W. N. SARLL. 


An ASSISTANT MASTER is required to teach Woodwork and Lower | 


Form Subjects. Salary, £95 per annum. Apply, stating age, qualifications 
and experience, with names of three references, to 


Cc. E. STACEY, B.A., B.Sc., Head Master. 


THE VERDIN TECHNICAL SCHOOL. 
SECONDARY DAY SCHOOL. 


The Winsford Higher Education Committee invite applications for the 
post of ASSISTANT MASTER in the above Secondary Day School, at a 
commencing salary of £120 per annum. Special qualification, Chemistry ; 
but applicants must be able to give instruction in English subjects (or other 
available subjects of the School Curriculum). The Master appointed will 

further be required to teach Chemistry on two evenings per week during 
the winter months in the Evening Technical School, and will be expected 
to take part in the School Games (Hockey and Cricket). 


Applications, endorsed ‘‘ Assistant Master,” stating age, accompanied | 


by copies of not more than three testimonials, should be delivered to the 
HEADMASTER, Verdin Technical Schools, Winsford, Cheshire, not iater 
than Monday, November 14. 

JNO. H. COOKE, 


Winsford, Cheshire, Clerk to the Committee. 


November 1, 1904. 
OLDBURY SECONDARY SCHOOL AND 


PUPIL TEACHERS’ CENTRE. 

The Governors require, after Christmas, an ASSISTANT MASTER 
to teach ordinary Form Subjects and Science or Mathematics. Salary, 
£120 per annum. 

Further particulars may be obtained from the er gen to whom 
applications should be forwarded on or before November 26, 190. 

H. A. ANDERSON, 

Technical Schools, Oldbury. 


SMETHWICK PUPIL TEACHERS’ 
CENTRE, 


NEAR BIRMINGHAM. 

An ASSISTANT MASTER is required who shall have special qualifi- 
cations in Science. Salary, £130, rising to £150. ocr with 
testimonials, &c., to be sent in not later than November 7 

. N. BIRCH, Principal. 


CITY OF BIRMINGHAM. 


MUNICIPAL TECHNICAL SCHOOL. 

The services of a LECTURER in ELECTRICITY and PHYSICS 
are required in pars | — |, Phe commencing salary offered is £140. 
The last date for ions is November 19 next. 

Full particulars of the be forwarded on to 

GEO. MELLOR, Secretary. 

Offices of the School, Suffolk Street October 17, on 


OWEN’S SCHOOL, ISLINGTON. 
WANTED in January, PHYSICS "MASTER and CHEMISTRY 
MASTER. Must have had experience in good laboratories, and be able 
to lecture and illustrate by experiments in an efficient manner. There are 
two Science Masters on each side. Commencing salary, 4150. Apply at 
once, giving age, qualification, experience, and copies ot three recent testi- 
monials, to the HEAD MAsTER. 


“LUNAR” TELESCOPE, with {Case 15/-) 


“STUDENT'S” TELESCOPE » £5 &§ O 


BROWNING’S 


ASTRONOMICAL TELESCOPES 


- UNIVERSITY” TELESCOPE (as figured), with 3 in. 


O.G., 3 eyepieces, star — vertical steadying rod, and 
fixing on claw stand . . incase £10 10 
Do. do. with 34 in. . O.G. si £15 15 


£5 10 


3in. O.G. and 2eyepieces ... extra f 
“COLLEGE” TELESCOPE, with 3 in. 


selected O.G., 3eyepiecesonclawstand, incase £6 10 


4 in. $rass Body ALT-AZIMUTH 
TELESCOPE » £30 0 

EQUATORIAL TELESCOPE, 3 in. 
O.G., best Equatorial on 
strong oak stand £25 00 


PRICE LISTS POST FREE. 


JOHN BROWNING, opticics. 78 STRAND, LONDON. 


SANGER- SHEPHERD 


NEW PATTERN AUTOMATIC ARC-LAMP 


LABORATORY WORK. 


125 Candle Power. 


A low power Lamp, invaluable as 
white light illuminant for 


Microscopic, 
Spectroscopic, 
and Photographic Work. 


SPECIFICATION. — Automatic Arc 
in nickel-plated ventilated cover, 
po em | on adjustable stand with 
ontained resistance, fine centreing 
otueenane by screwed nut suspension. 
As open or closed arc, requires only 14 
amperes on 100/110 volt direct current 
circuit. Complete with flexible cord 
and plug, for instant attachment to 
ordinary bayonet lamp socket 
Burns 20 hours without attention. 


With Stand (as shown), 
£4:10:0 
Lamp only, 
£2:15:0 
Also supplied for 200 
volts. 


SANCER-SHEPHERD & 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, 


Lieut. W. R. LEDCARD, R.N., 
H.M.S. THETIS, 
China Station, 
writes, May 10, 1904:— 
“To 
‘Messrs Aitchison & Co., 
**London. 

received the Prism 
Binoculars (Aitchison No. 
12), and am very pleased 
with them, and find them @ 
very efficient for both day §, 
and night work.” ; 


MADE IN LONDON. 


PRICES (the Numbers give Magnifying Power)— 
No. 6, £5. No. 8, £5 10s. No. 10, £6. No. 12, £6 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON, 


AITCHISON & CO., 
428 STRAND, and Branches, LONDON. 


REYNOLDS & BRANSON, Lt0, 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAMP 


THE “RYSTOS” 


ELECTRIC LAMP 


(No. 1) 
For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and we|l 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 
shape secures the illumination of the 
whole developing table. 


; Dimensions, 4 in. x 84 in. 
Price £1 Is. 
(When ordering, please mention voltage. ) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 


New Photographic Requisite List on application. 


14 COMMERCIAL STREET, LEEDS. 


MR. EDWARD ARNOLD'S NEW BOOKS. 


THE CHEMICAL SYNTHESIS 
OF VITAL PRODUCTS 


INTER-RELATIONS BETWEEN ORGANIC COMPOUNDS 


By MELDOLA, F.R.S., Y.P.C.S., F.1.C., &c., 


Professor of Chemistry in_ the City and Guilds of London 
Technical College, Finsbury. 


Super Royal 8vo. 21s. net. 


THE BECQUEREL RAYS 
AND THE PROPERTIES OF RADIUM. 
By the Hon. R. J. STRUTT, 

Fellow of Trinity College, Cambridge. 

Demy 8vo. With Diagrams. 8s. 6d. net. 

AN INTRODUCTION TO 


THE THEORY OF OPTICS. 


By ARTHUR SCHUSTER, Ph.D., Se.D., F.R.S., 


Professor of Physics at the University of Manchester. 
Demy 8vo. With numerous Diagrams. 15s. net. 


ENGLISH ESTATE FORESTRY. 


By A. C. FORBES, 


Lecturer on Forestry, Durham College of Science. 
Demy 8vo. With Illustrations, 12s. 6d. net. 


THE ELECTRIC FURNACE. 


By HENRI MOISSAN, 
Professor of Chemistry at the Sorbonne. 


Translated by A. T. de MOUILPIED, M.Sc., Ph.D. 
Demy 8vo. With numerous Illustrations. 10s. 6d. net. 


London: EDWARD ARNOLD, 41 & 43 Maddox Street, W. 


SCOTTISH PROVIDENT 
INSTITUTION. | 


{N this SOCIETY are combined the apvanTacEs of 


Mutual Assurance wi» Moderate Premiums. 


The Premiunns are so moderate that at most ages an 
Assurance of £1,200 or £1,250 may generally be secured 
Jrom the first for the same yearly payment which would elsewhere 
assure (with profits) &1,0O00 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a Joss. 

Surplus at last Investigation, 21,581,000. 

Ower 60 per cent. of the Members who died during 
last Septennium were entitled tc Bomuses which, mot- 
writhstanding that the Premiums 
ado mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to ama addition of ower 50 per 
cent. to the Original Assurances. 


ENDOWMENT ASSURANCE—WITH BONUS 
—SPECIAL CLASS. 


PROSPECTUSES, with full information, may be had on application. 


Accumulated Funds exceed £13,000,000. 


HEAD OFFICE: 6 ST. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17 KiNG WILLIAM STREET, E.C. 
West END BRANCH: 17 PALL MALL, S.W. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented ind Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 

JOINTLESS SECTION COILS, my system of 1868, to order, 10 in. Coils 

4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 


COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 
logue prices. | 


+i 


Maker and Designer of the following Coils :— 
POLYTECHNIC, 29 in. spark. 
SPOTTISWOODE, 44 in. spark. 


THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 


NEW TRIPLE-POLE MERCURY BREAK, givin 
when used with Apps’ Patented Induction Coil Ct 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model feperstns | adopted for South Africa, with Batteries, small 
Steam Motor, &c. ETS OF F X-RAY APPARATUS suitable for 
Field Hospitals, 


HIGH aie APPARATUS of my newest models. 
PRICES per return post. 


a stream-like effect | 
his can be fitted to 


RADIUM 


9,000,000 Unit Strength. 


2 tubes of & mgs. each and 1 tube of 2} mgs. 
ON HIRE. 


FOR SALE, THE FOLLOWING ORES. 
A FEW FINE SPECIMENS AT 3/= to 4/= EACH. 


AKSCHYNIT. MONAZITE. 

Urat Mrs. Norway. 
Micbiom Oxide ...  «. 22% | Phosphoric Acid ... 28 

itanium 

Tin 
Thorium 
Cerium ” 
Larthanum,, 
— 
Iron 
Calcium 


Cerium Oxide 
Lanthanum Oxide 27°4°%-24°1% 


Thorium 
Traces of Calcium, Magnesium, 


an in. 


” 
” 


SAMARSKITE. 
Urat Mrs. Composition 


(Naumanp). 
Niobium Oxide ... / 
Tron 
Uranium 
Yttriua 
Thorium 
Zirconium ,, 4% 
Traces of Cerium, "Calcium, &e. 


LITHION M ICA. 

Composition 

(Naumann). 
2%-5% 


Saxony. 
Lithium Oxide ... 


” Fluoric Acid 


” 
Potassium, Sodium, Rubidium, 
Casium, Thallium, & c. 


is RADIO- ACTIVE MUD. 
Sample Bottle 2/G Post Free. 


ARMBRECHT, NELSON & CoO., 


71, 73 DUKE ST., GROSVENOR SQ., LONDON, W. 


MARCONI’S 
WIRELESS TELEGRAPH C0., 


MANUFACTURERS OF 
High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 


10’, 12" & 14° INDUCTION COILS. 


PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &c., &c. 


New Descriptive Price List Free on Application to 


18 Finch Lane, London, E.C. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKER 

RETORTS, TUBES, TUBING 
FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 


Resisting in a high aegree sudden 
changes of temperature and the 
action of corrosive chemicals. 


WE nb Combustion Tubing for Elemen- 
Trape Mark. Analysis, Price-list sent free) 


on application. 


SCHOTT & GEN. G/assworks, Jena (GERMANY). 


The Jens Glasses am in the U.K., on ode win the following firms : 
ester. 
A. & J. SMITH, 33 and 25 St. | JACKSON & Co., 
choles, ross Street. 
JAMES WOOLLEY, SONS & 
(W. and Co., Ltd. Victoria "Bridge. 


| BAIRD & TATLOCK (London) 

Ltd., Street, Hatton 
Garden 

| F. E. BECKER & Co. (W. and 

J. eorge, Ltd., Successors), 

to Wall, Hatton 


ard 
A. GALLENKAMP & Co., Ltd., 


20 Sun Street, Finsbury, 


JOHN J. GRIFFIN & SONS, 
Ltd., 20-26 Sardinia 4% 
Lincoln’s Inn Fields. W. 

TOWNSON & MERCER, 


Camomile Street, E.C 


F. E. BECKER. co. 
J. George, Ltd., Successors), 159 
and 160 Great Charles Street. 
PHILIP HARRIS & Co., Ltd., 


dmund Street. 
ublin. 
F. E. BECKER & CO. (W. and | 
J. George, Ltd., Successors), 182 
Great Brunswick Street. | 


PHILIP HARRIS & Co., Ltd., | 


179 Great Street. 


F. E. BECKER'S ‘CO. (W. and 
. George, Ltd., Successors), 36 
enfrew Street. 


Leeds. 
REYNOLDS & BRANSON, 


14 Commercial Street. 


For Photography, Unsurpassed for fine definition 


Coke [ENsEs 


Hopson try 


Brovowros Sreast LEICESTER, 


Ltd., | 
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JUST ouT. 
The OCTOBER issue of our List of 


SECOND-HAND 
INSTRUMENTS, 


Consisting of 26 pages of articles, by the best makers, in the 
VARIOUS BRANCHES OF SCIENCE. 


Post Free to readers of NaTURE. 


THE “ARISTON” 
FINE ADJUSTMENT 


(PATENT) 
FOR MICROSCOPES 


entirely eliminates the reflex action 

or side movement which occurs jy 

most instruments when slight pressure 

is exerted in giving movement to the 

Micrometer screw when focussing «» 
object. 


C. BAKER, 244 HIGH HOLBORN, LONDON, W.C. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp , 40 Lower Sackville Street 
(to which Address Subscriptions should be sent) 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO.,Ltd. | 


MACMILLAN & CO.S NEW BOOKS. 


NEW AND REVISED EDITION. 


GROVE’S DICTIONARY OF MUSIC AND MUSICIANS. 


Edited by J. A. FULLER MAITLAND, M.A. 


In 5 Vols. 8vo. Vol. 1, A—E. 21s. net. 


SCIENTIFIC FACT AND METAPHYSICAL REALITY. By Roserr Branpoy 


ARNOLD. 8vo. tos. net. 


pe See Commendatory Notice in Nature 
November 6, 1902, page 15. 


LISTS POST FREE. 


JAMES SWIFT & SON, 


81 TOTTENHAM COURT ROAD, LONDON. 


NEW AND REVISED EDITION. 
PHYSIOGRAPHY. An Introduction to the Study of Nature. By T. H. Hux ey. 
Revised and partly Re-written by Prof. R. A. GREGORY. With 301 Illustrations. Globe 8vo, 45. 6d. 
NATURKE.—** The task of revising and bringing up to date Huxley’s inspiring text-book of physiography was one not to be 
lightly undertaken, but it could not well Fave been placed in better hands than those of Prof. Gregory. . . . The present book 
will be heartily welcomed as a clear, attractive, and trustworthy introduction to the study of science.” 
EIGHTH EDITION, REVISED, WITH A CHAPTER ON GRAPHS. 


ELEMENTARY ALGEBRA FOR SCHOOLS. By H. S. Hau, M.A., and 
S. R. KNIGHT, B.A. Globe 8vo. 35. 64. With Answers, 4s. 6d. Answers, Is. 
*,* KEY, containing full Solutions, with Diagrams of the Graphical Examples, 8s. 6d. 
AN ELEMENTARY TREATISE ON GRAPHS. By Georce A. Grsson, M.A., 


F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical College. Globe 8vo. 35. 6d. 


TABLES FOR QUALITATIVE CHEMICAL ANALYSIS. Arranged for the use of 
Students. By A. LIVERSIDGE, M.A., LL.D., F.R.S.  Super-royal 8vo. 4s. 6d. net. 
*,* These Tables make a new departure in Qualitative Analysis, viz.: by applying Quantitative methods to Qualitative 
Analysis. Special attention is paid to the reactions of the Rare Elements and to many common carbon compounds not u<ually 
included in such works. 


A NEW GEOMETRY FOR SENIOR FORMS. By S. Barnarp, M.A., and 


J. M. CHILD, B.A. (Containing the Substance of Euclid, Books II., VI., XI., together with the Mensuration of 
Solids.) Crown 8vo. 35. 6d. 
SECOND EDITION. 


BILLIARDS MATHEMATICALLY TREATED, By G. W. Hemmine, K.C. 


Imperial 8vo. 35. 6d. net. 


AN INTRODUCTION TO THE MODERN THEORY OF EQUATIONS. By 


FLORIAN CAJORI, Ph.D., Professor of Mathematics at Colorado College. Extra Crown 8vo. 7s. 6d. net. 


THE ELEMENTS OF THE DIFFERENTIAL AND INTEGRAL CALCULUS, 


with numerous Examples. By DONALD FRANCIS CAMPBELL, Ph.D., Professor of Mathematics, Armour Institute 
of Technology. Crown 8vo. 7s. 6d. 


THIRD EDITION, REVISED, NOW READY. 
THE SCOPE AND METHOD OF POLITICAL ECONOMY. By Joun Nevitte 
KEYNES, M.A., D.Se. Crown 8vo. 7s. net. 
MACMILLAN & CO., LIMITED, LONDON. 
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Sale by Auction. 


ETHNOGRAPHICAL COLLECTION AND ART CURIOS. 
MR. J. C. STEVENS will Sell by Auction, 


on MONDAY and TUESDAY, NOVEMBER 14 and 15, the FIRST 
PORTION of an entire and valuable COLLECTION of ETHNO- 
GRAPHICAL SPECIMENS and CURIOS from all Parts of the 
World. This Collection is held to be the largest outside any Museum, 
and has taken many years to form. 
Catalogues in course of preparation. All particulars may be had of 
Mr. J. C. Stevens, 38 King Street, Covent Garden, London, W.C. 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Security. Hlectric 
Lighting Rules Supplied. beral Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 1851. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


TO SCIENCE LECTURERS. 


HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70. The Moto-Photo Camera /or taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. an to the Royal Polytechnic Institution, Dr. H. GRaTTAN 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, 5d. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d.; 
Postage, 2d. Pamphlets Free, W. C. HUGHES, SPECIALIST, 

Brewster House, 82 Mortimer Road, Kingsland, N. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 


bridge Type-writing Agency, to Duke Street, Adelphi W.C. 


WATKINS & DONCASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EQ@QS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Exeellence and Supertntty of Cabinets and 
Apparatus, references are rmit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmes 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophylliia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporu:, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus. 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
WNetsukis China, Lacquers, Gongs, Shells, and other Curios. 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 


s. Praces Aproap:— s. d. 

Yearly . Yearly 110 6 
Half-yearly . om 6 Half-yearly o15 6 
uarterly o 7 6 Quarteriy 0 Bo 


* The first line being in heavy type is charged for as Two Lines. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 
The telegraphic address of Nature is Puusis,’’ Lonpon. 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column o 2 6] Quarter Page, or Half 
Per Line after . © 


One Sixteenth Page,or Eighth Col. 10 © 
One Eighth Page, or Quarter 
Column o18 6 


Halfa Page, oraColumn 3 5 c 
Whole Page . . 6 60 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NEW ILLUSTRATED LIST 


No. 2 (90 PAGES) OF 


ELECTRIC HEATING 
APPARATUS 


including several new forms for 


LABORATORY PURPOSES. 


ga NATURE says :—‘‘ . add to the comfort and clean- 
liness of many operations in laboratories as well as in houses. 
The adaptability of the electric current, and the efficiency of the 
various forms of apparatus described in Messrs. Isenthal’s cata- 
logue, should encourage the use of electric energy as a source 
of heat.” (See issue of September 22, 1904, page 511.) 


PURE BROMIDE OF RADIUM 


OF HIGH ACTIVITY. 


Radium of the maximum activity, Wire- 
less Telegraphy and other apparatus may 
be had on hire for Conversaziones, &c. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


ITOWNSON & MERCER. 


EsTABLISHED 1798 (OVER A CENTURY). 
RETAIL—89 BiSHOPSCATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. E.C. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


WANNER PYROMETER 


MEAS URING TURES 
FROM 


900° C. to 2000° C. or 4000° C. 


Special advantages of this Pyrometer : 
Exact determination of temperature. 


Rapidity in reading off (within 2 to 
3 secs.). 


Can be used by any intelligent workman. 
One instrument suffices for several furnaces. 


May be obtained from 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C. 


DR. HALDANE'’S APPARATUS 


OR ESTIMA 


CARBONIC ACID IN AIR. 


PRICE, 
in Mahogany 
Cabinet 
complete, 


£3:3:0 


Asample of air can, by means of 


this apparatus, be tested on the spot, the whole operation being quite simple. 


August 18th, 1903, page 347. 


..- See Commendatory Notice in ‘‘NATURE,” 


his is a small portable apparatus designed by Dr. J. S. Hatpaneg, F.R.S., 


for the use of Medical Officers of Health, &c. 


SOLE MAKERS— 


C. E. MULLER, ORME & CO., Ltd., 
148 High Holborn, London, w.c. 


THE STEREOSCOPIC COMPANY’S 


ARTIST’S 
REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical 
purposes, embodying every 
scientific requirement. . 


The Ideal Camera for BIRD PHOTOGRAPHY, NATURAL 
HISTORY SUBJECTS, PORTRAIT AND FIGURE 
STUDIES, ARCHITECTURAL & GENERAL WORK. 


Write for full particulars from . . 


THE LONDON STEREOSCOPIC COMPANY, 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE, E.C. 


ESTABLISHED OVER 60 YEARS. 


Printed by RICHAKD CLAY AND Sons, “Limit ED, at 7 & 8 Breaa Strect Hill, Queen Victoria Street, in the City 0 London, and published by MACMILLAN 


AND Co., LIMITED, at St. Martin's Street, London, W. C., and THe Macmittan Company, 66 Fifth Avenue, New York.—Tuurspay, Nov. 3, tyo4- 
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GENFRAL LIBRARY, 
UNIV. UF MICH, 


NOV 23 1904 


A WEEKLY ILLUSTRATED ‘JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorDsworRTH. 


No. 1828, VOL. 71] 


THURSDAY, NOVEMBER 10, 1904. 


[PRICE SIXPENCE 


Registered asa Newspaper at the General Post Office.) 


(All Rights are Reserved. 


NEW PATTERN ‘*‘NEWTONIAN” 
LONG-RANGE CHEAP ELECTRIC LANTERN. 


Russian Iron Body Lantern, with Telescopic Brass Front, 
fitted on Mahogany Base Board, 4-in. Double Condenser, Achrv- 
matic Front Lens, and ‘‘ Newtonian” Hand-feed Arc Lamp. 


Complete in Case... £13 :13:0 


NEWTON & CO., 


OPTICIANS TO HIS MAJESTY THE KING 
AND H.R.H. THE PRINCE OF WALES AND THE GOVERNMENT, 


3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific instrument Makers to His Majesty's 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laborat , Teddington, fitted for Gas, Water 
and lectricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Lilustrations, on application. 

Desicns oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 

1 


4 COMMERCIAL STREET. LEEDS. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece % inch, } inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
4 Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 
ANEROID BAROMETERS 


For weather and altitude 
readings, with very open 
scale from which direct 
readings can be taken to 
‘2 inch and to 10 feet. 


Size of the Aneroid 
23” diameter. 
Price in morocco, or solia 
sling leather case, 


£25 :5:0 


Price Lists of Aneroids 

of various types, sizes 

and mountings, post free 
on application. 


38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL; 122 REGENT STREET. 
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EAST LONDON TECHNICAL 
COLLEGE, 


MILE END ROAD, E. 
TEACHING STAFF. 
J. L. S. Hatton, M.A., and 
W. F. S. Cuurcuiti, M.A. 
Chemistry J. T. Hewitt, D.Sc., and 


Mechanical Engineering... +. D. A. Low, M.I.M.E. 

Electrical Engineering «.» J. T. Morris, A.M.1.E.E. 

Physi . A. Leuretpr, D.Sc., and 


Mathematics ove oe 


Botany ons V. H. Brackman, M.A. 

The DAY CLASSES for students over 16 years of age include full three 
years’ technical courses in Chemistry and Fngineering, and three years’ 
courses for London University Degrees (Pass and Honours). 

EVENING CLASSES are held in Advanced Technical and Scientific 
subjects, and for London University Degrees. 

Valuable SCHOLARSHIPS are awarded by the Drapers’ Company in 
connection with the Day Classes. 

CaLENDAR with full particulars post free; 44d. 


J. L. S. HATTON, Director of Studies. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal Cuarves A. Koun, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 
Also preparation for the B.Sc. Examination of London Uni- 


versity. 
Chemist Cuartes A. Koun, M.Sc., Ph.D., F.1.C., 
emistry and H. Burrows, A.R.C.S., Ph.D., F.1.C. 
Physics ove R. S. Wittows, D.Sc., M.A. 
Metallurgy .. aes C. O. Bannister, Assoc. R.S.M. 
Mathematics G. M. K. Leacert, B.A. 


Every facility for special and advanced practical work in well-equipped 
laboratories both in the afternoon and evening. 
NEW SESSION began MONDAY, SEPTEMBER 26. 
The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 
For details of the Classes apply at the Office of the Institute, or by 
letter to the PRINCIPAL. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
DECEMBER 6, 1904. 

Three Scholarships and three Exhibitions will be offered; with one ex- 
ception the value of these endowments will be £80.a year. 

he Subjects for Examination will be Physics, Chemistry, and Biology. 
Candidates will not be expected to offer more than two of these. 

Particulars may be obtained by application to D. H. NaGgt, Trinity 

College, Oxford. 


BOROUGH OF LONGTON (STAFFS.) 
EDUCATION COMMITTEE. 


LONGTON HIGH SCHOOL (SECONDARY DAY SCHOOL) AND 
SUTHERLAND TECHNICAL INSTITUTE. 

WANTED, to commence duty at the beginning of January next, an 
ASSISTANT MASTER for LANGUAGES, to teach French and 
German; should also be able to teach Elementary Latin in the Evening 
Classes. Salary, £120 per annum. 

Applications, stating age, qualifications, and previous experience, and 
accompanied by copies of not more than three recent testimonials, to be 
sent in to the undersigned not later than November 24, 1904. 


W. T. COPE, Secretary to the Education Committee. 
Court House, Longton. 


IMPERIAL INSTITUTE, SOUTH 


KENSINGTON, S.W. 


A CHEMICAL ASSISTANT is required in the Scientific and Technical 
Department of the Imperial Institute. Experience of investigation in 
Organic Chemistry essential. panies to be made in writing. 

WYNDHAM R. DUNSTAN, Director. 


November 3, 1904. 


UNIVERSITY COLLEGE, READING. 


DEPARTMENT OF AGRICULTURE. 


An ASSISTANT LECTURER in AGRICULTURE will shortly be 
appointed. Applications, with testimonials, should be sent to the REGISTRAR 
on or before November 16, 1904. 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES. 


. E. Macxenzig, Ph.D., D.Sc 
Chemistry . Wren, Ph.D., B.A., BSc. 


ALBERT GrirFitus, D.Sc. 
Physics .. oo wie Owen, B.A., B.Sc. 
. H. Smart, M.A. 
Mathematics “TW. Birr, B. A B. Sc. 
A. B. M.A. Sc. 


Zoology ... om oe H. W. Untuank, B.A., B.Sc. 
Geolo & Mineralogy -» Geo. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Gero. Patcuin, A.R.S.M 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes. 
EVENING CLASSES also in Biology, Physiology, Practical Geometry 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 
Calendar 6d. (post free 8d.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate and Liverpoo! Street Stations.) 
PRINCIPAL : SIDNEY HUMPHRIES, B.A., LL.B. (Cantab. ) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, anc 
all branches of PHYSICS. 


Special Courses for London University Matric., Inter., and Final B.A., 
B.Se., Conjoint Board, Pharmaceutical and other examinations, Classes 
are also held in al! Commercial Subjects, in Languages, Literature and Art 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL SCHOOL. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


B.A. ann B.Sc. EXAMS. 


MATRICULATION, INTERMEDIATE, FINAL. 

PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on 
success, 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Science, Mathematics, Logic, 
Psychology, Political Economy, Latin, Greek, French, German, &c. 

For terms, &c., address Mr. J. CHARLESTON, B.A. (Lond. and Oxon.), 
Burlington Correspondence College, Clapham Common, S.W. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Evening 
lasses. Six students gained appointments at the July Examination. 
Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


UNIVERSITY OF BIRMINGHAM. 


(FACULTY OF MEDICINE.) 
PROFESSORSHIP OF ANATOMY. 

The Council invites applications for the CHAIR OF ANATOMY. 
Stipend, £800 per annum. The successful Candidate will be required to 
enter on his duties in January, 1905. 

Applications, accompanied by sixty copies of testimonials, or such other 
credentials as the Candidates may prefer to offer, should be sent to the 
undersigned on or before November 26, 1904. 

Further particulars may be obtained from 

GEO. H. MORLEY, Secretary. 


TO SCIENCE AND MATHEMATICAL 
(1905) Vacancies.—Required (1) Two Masters 
for Mathematics and Experimental Physics. Salaries, £160 and £150 
respectively. (2) Science and Drawing. £150. (3) Graduate or Inter. 
B.Sc. for Science and Math. £100, resident. (4) Chemistry and 

Physics, £100, resident. (5) Graduate for Science and Form work. 

£100, resident. For particulars of the above and many other vacancies, 

address GrirFiTHs, SmituH, & Smitu, Tutorial Agents (Estd. 

1833), 34 Bedford Street, Strand, London, 


Englishman (27), with Five Years’ German 
University Training and Ph.D. degree, ing German fluently, 
desires situation in Manufactory, preferably of Dyes or Organic 
Chemicals. Apply to * W.,” c/o NATURE. 


For other Scholastic Advertisements, see page xii. 
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THE PERFECTION OF 


FABLOID 
/| PROTOGRAPAIC 
CAEMICALS 


NO WEIGHING 
Gentlemen, and / | MEASURING 
Children. 
Supp'’ies WASTE 
warmth 
without ALWAYS READY 
weight. ALWAYS ACCURATE 
y 4 ALWAYS RELIABLE 
Guaranteed 
rele: HANDY INANY DARK ROOM 
ABSOUUTELY INDISPENSABLE 
Price List with TO TOURISTS 
Patterns Free from 


Sole Manufacturers 


and Retailers, Geld by all Chemists 
W. GREENSMITH DOWNES and Dealers. 
AND SONS, | 


143 George Street, Edinburgh. | BURROUGHS WELLCOME & Co. 
WOOLLEN UNDERWEAR. || SNOW HILL BUILDINGS, LONDON. 


TYPE-WRITING UNDERTAKEN BY. 
HIGHLY EDUCATED womEN accusromeD to sex. RECTIFIED SPIRIT 


Local, thorough acquaintance with Modern Languages). Research, (SPIRITS OF WINE) 


Revision, Translation. Scale of charges on application. The Cam- 


bridge Type-writing Agency, 10 Duke Street, Adelphi W.C. | B.P. and higher strengths. Duty paid : or Duty 
ON SALE. Free under Finance Act 1902. 


Three First-class Telescopes: 4” clear aperture, perfect definition, 
with starfinder, astro. and day eyepieces, &c., rigid mahogany garden stand, 
new condition, price £22; 34” clear aperture, similar accessories and stand, 
price only £10 10s. ; 33”, with similar accessories, but with brass pillar 
and claw stand, in addition to garden stand, only £9 10s.—Zeiss’ Pris- 
matic Field Glass, cost £11, offered for £6.—Bacteriological Micro- 
scopes by BrowninG, Poweit & LEALAND, and others ; complete outfit, 
including best substage illuminator and yy” or yx” objectives, for £11.— Institutions. 
rom on tudents’ croscopes, from is.— Microscope 
Objectives by all best makers, 74” for, £2 10.» rs” for £8 3s., on BOORD & SON, 
approval.— Microscope eS, 50 for 'S., or customer’s choice 4s, per 
— on approvai.— Slide ~ DISTILLERS SINCE 1750, 

ectrica. pparatus, and numerous ucationa Ppliances for 
Schools and Colleges at lowest possible prices. 115-121 Tooley Street, 

Rev. H. MILLS, Greenside, Kendal. LONDON, S.E. 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 


EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 28/- ; but for general work, Landscapes in 
changing light, Portraiture or Photomicrography where rapid exposures 
in succession are necessary, the Repeating Back with Colour Filters is 
recommended as the best all round appliance. 

It may be attached to any }, or whole-plate camera or glass plate 
Kodak, be means of a panel cut to correspond and interchangeable with 
the ordinary dark slide. This does not in any way interfere with the use 
of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed t the opening in the outer case. With this Outfit, 
even a beginner will secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/- 

Ha Send for New Booklets, post free to readers of ‘‘Nature,” or 

call and see results obtained by amateurs. 


7 Gray’s Inn Passage, Red Lion Street, Holborn, London. 
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ROYAL INSTITUTE OF PUBLIC 


HEALTH. 
PATRON—HIS MAJESTY THE KING 
PUBLIC HEALTH LABORATORIES. 
The Council are prepared to receive applications in connection with their 
new Laboratories for the following offices :— 
. DEMONSTRATOR OF BACTERIOLOGY. 
2. DEMONSTRATOR OF CHEMISTRY. 


Further particulars to be obtained of the SecreTary, 19 Bloomsbury 
Square, W 


CITY OF BIRMINGHAM EDUCATION 


COMMITTEE. 
The Committee requires the services of an ASSISTANT MISTRESS 


as a Peripatetic Teacher of Science. Salary, £100 to £130 per annum, 
according to qualifications and experience. Candidates should be qualified 
in Hygiene and Laws of Heallti. 

Form of application may be obtained from the undersigned. 


JNO. ARTHUR PALMER, Secretary. 
Education Department,-Edmund Street, November 7, 1904. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


The Council are about to appoint a Lady as HEAD of the TRAINING 
DEPARTMENT. 
Applications must be sent by November 25 to the SEcRETARY of the 
College, from whom further information may be obtained. 
- WALTON, Secretary. 


OLDBURY SECONDARY SCHOOL AND 
PUPIL TEACHERS’ CENTRE. 


The Governors require, after Christmas, an ASSISTANT MASTER 
to teach ordinary Form Subjects and Science or Mathematics. Salary, 
£120 per annum. 

Further particulars may be obtained from the - ey yen to whom 
applications should be forwarded on or before November 26, 

H. A. ANDERSON, 

Technical Schools, Oldbury. 


BAUSCH & LOMB’S 


CENTRIFUGES 


As supplied to H.M. War Department & the Medical Profession: 


ao TWO SPEED CENTRIFUGE, 
complete with Haematokrit, Urine 
and Sputum Sedimentation 


Apparatus, 


£3 3 O. 
(As cllustrated.) 


SINGLE SPEED CENTRIFUGE, 


complete with 
Urine Sedimentation Attachmen, 


£2 0 O. 


The only Centrifuges having 
Spiral Gear. They require hal! 
the power of other makes td 
run them at a given speed. 


THE MOST PERFECT INSTRUMENTS 
MAD 


ihe 

OPTico. 
CHESTERNY 

URINE 
4 


PLEASE WRITE FOR SPECIAL List. 


Write for I/lustrated. Micro- 
scopical Catalogue, 3 Stamps 
to cover postage. Also Lists 
of Microtomes, Centrifuges, 
Photographic Shutters, and 
Lenses of al/ descriptions, to 


A. E. STALEY & CoO., 


19 THAVIES INN, HOLBORN CIRCUS, 
LONDON, E.C. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


ASSISTANT LECTURESHIP IN MATHEMATICS. 


The Council invite applications for the post of ASSISTANT 
LECTUREK in MATHEMATICS at the above College. Applications, 
together with copies of testimonials, must reach the undersigned, from whom 
full particulars may be obtained, later than Monday, December 5, 1904. 

. MORTIMER GREEN, Registrar. 


APPLICATIONS to fill a vacancy at present 


existing are invited from thoroughly competent yourg men, experienced 
in the various departments of a wholesale house, and with pharma- 
ceutical qualifications. Essential requirements are First-rate business 
abilities, resource, initiative, energy, power of organisation and keen 
commercial instincts. A progressive position for a clever and energetic 
administrator, capable of assuming control of a complete staff. Personal 
interview necessary. Full yarticulars of experience age, and salary 
required to ‘ Broxa,” West End Advertising Agency, Ltd., 195 
Oxford Street, W. 


OWEN’S SCHOOL, ISLINGTON. 
WANTED in January, PHYSICS MASTER and CHEMISTRY 
MASTER. Must have had experience in good laboratories, and be able 
to lecture and illustrate by experiments in an efficient manner. There are 
two Science Masters on each side. Commencing Salary, £150. Apply at 
once, giving age, qualification, experience, and copies of three recent testi- 
monials, to the Heap MAsTer. 


Substantial English Company desires to 
extend its business by acquiring the British and Colonial rights of a 
new Chemical Product which is likely to be used on a very large 
scale for Industrial purposes. Advertisers have exceptional facilities 
for exploiting an rey of this kind. Offers, with full particulars, 
to be sent to Box ror, ‘I. B. Browne’s Advertising Offices, 163 Queen 
Victoria Street, E.C, 


Required by Manufacturer of Scientific 
Instruments, an Assistant, to take charge of adjustment of highly 
accurate Resistance Coils. One having technical training preferred. 
Box 28, c/o NATURE. 


For other Scholastic Advertisements, see page x. 


cox’s 
X-RAY, HIGH-FREQUENGY, 


LIGHT BATHS, 
AND OTHER 


ELECTRO - THERAPEUTIC APPARATUS 


of the Highest-class English Workmanship and 
Maximum Efficiency at the Minimum Price. 


COX’S INDUCTION COILS 


We have now added a Special Department for the 
manufacture of 
ACCUMULATORS, 
enabling us to produce same at first cost combined 
with large output and great durability. 


NEW ILLUSTRATED C ATALOGUE 
(including Instructions to Beginners) Post Free. 


HARRY W. COX, Ltd., Actual Manufacturers. 


FACTORY AND OFFICES: 


{a ROSEBERY ATERUE, & 15-21 LAYSTALL ST., LONDON, E.C. 


from Cursitor Street.) 
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Radium Clocks. DIU 


AVING made a special study of these 2,000, 000 Unit Strength. 


instruments, we are in a position to | 
supply :— | x bes of 5 mgs. each and 1 tube of 2} mgs. 


1. For the Lecture ON HIRE. 


| 


illustrated). M A N U M 


; A new radio-active substance from 

2. For Lantern Slide Pitchblende. It gives large and more 
Use. effective sparks on a phosphorescent 
Price, according to quantity Screen than Radium or Polonium, and 
of Radium, will be quoted is considered better for the Spin- 


by return post. 


thariscope. 
We make a special feature of CHEMICALS A few ee i “at sale at 
AND APPARATUS of all kinds. 30/- the decigramme. 


RADIUM ON a TERNS OW APPLICATION. a A D | O-ACT | V E M U D 


Sample Bottle 2/6 Post Free. 
W. MARTINDALE, 
MANUFACTURING CHEMIST, ARMBRECHT, NELSON & Cco., 
10 NEW CAV2NDISH ST., LONDON, W. 71, 73 DUKE ST., GROSVENOR SQ., LONDON, W. 
Saws SCINTILLOSCOPE 
DARTON’S DARTON’S 7) 
NEw REveRSING POCKET VOLTMETER ficent 


Sh ficent displ f scintillati 
FLEGTRIC MOTOR With Patent Shunt. ars of iret toh! 


showers of spa direct from the mineral Pitch- 
runs well with current of 8 volts only. 


blende, Radium, Polonium, Uranium, Thorium, or any 
radio-active substance, even a Welsbach mantle con- 
tains sufficient Thorium to excite the very sensitive 
screen of the Scintilloscope, which is far more sensi- 
tive than the Spinthariscope. ‘The Scintilloscope 
i rivals the most delicate Electroscope as a detector 
of Alpha rays. 
A he eye sees an inexhaustible shower of stars of 
white light, giving a very realistic idea of the ceaseless 
activity of these marvellous substances which are pro- 
ducing the un bombardment causing this beautiful display. 
a See Nature, September 29, page 535. 

Glew's a Superior Lens, with Extra-sensitive Pitchblende and 

Polonium Screens, giving brilliant effects, Complete, 7s. 6¢., Post free, 

U. Foreign Postage extra, weight 2 ounces, 
Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
PRICE S3G/- Screen attached, for use in Scintilloscope or with any strong pocket 

gq lilustrated Electrical List Post Free magnifier, from 7s. 6d. each, according to size. 

as ectrical Lis ‘ Radio-active supplies of every description, on Sale or Hire. Radium 


j B ide, 1,8 hire for lect 
F. DARTON & co., Clerkenwell Optical Works, | F. HARRISON GLEW, Radiographer (Silver Medallist, Paris, 1900), 
142 ST. JOHN STREET, LONDON, E.C. | 56 Clapham Road, London, S.W. 


NEW WAVE-LENGTH 
SPEC TROSCOPE 


(CONSTANT DEVIATION). 

The special advantages of this Spectroscope are—the Collimator and 
Telescope are fixed at right angles, thus the instrument will stand in a 
corner, and is dlways ready for use and in adjustment. 

The Prism is of special form and automatically sets itself at 
minimum deviation. 


“READS IN WAVE-LENGTHS DIRECT & WITH GREAT ACCURACY. 


Descriptive Pamphlet of this 
Post Free on application. “aa GOLD MEDAL AWARDED, ST. LOUIS EXHIBITION, 1904. 


ADAM HILGER, L.td., 75a Camden Road, London, N.W. 


PRICE 16/- 
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W. WILSON. 
STUDENT 


bv table reading to I 
min. ; clamp and fine 


Rack-motion to tele- 
scope; prism table 
adjustable vertically 
and horizontally. Ad- 
justable slit to colli- 
mator. Protected 
circle. In case. 
Price £6 00 


A very large number of these instruments have been sold, 
and have given exceptional satisfaction. 


1 BELMONT STREET, LONDON, N.W. 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Catalogue of Apparatus, with Price 
t of Chemicals, free on application. 
4 Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


Apparatus for estimation of sulphur in spent oxide. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £7 70, The Moto-Photo Camera /or taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; grea: 
success. New Oxyhydrogen Microscope. Science Lanterns for Class D: - 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H H. Grari AN 
GuINNgss, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick mp, Portrait Combination front 
Lenses, 18s. 6¢. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleid Ch Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science eer Views, &c., 6d. ; 
Postage, ad. Free. GHES, Spscia.ist, 

Brewster House, 82 Mortimer Road, Kingslend, N. 


SCIENTIFIC WORTHIES 


A List of this Series of Steel 

and Photogravure Portraits of 

Men of Science will be sent 

post free to any reader of 

‘*Nature”’ on application to 
the Publishers. 

ST. MARTIN’S STREET, LONDON, W.C. 


Telescope and 


adjustment to both. | 


| 


A RELIABLE IMPROVED ©°3M (AS FIGURED) 0; 


ee BOTH GAS 
AND SOLUTION), 


Which will last for many 
months in constant use 
without renewals or 


cleaning. 


N.B.—This apparatus effects 
such a great saving in mate- 
rial that, where in frequen: 
use, this represents quite 
41 a year. 


DescripTIVE PAMPHLET post free 


BREWSTER, SMITH&CO.,° 
G. BOWRON, 


37 EDGWARE ROAD, LONDON, W.., 


has always on hand a large and varied stock of 


ELECTRICAL 
| AND PHYSICAL 


APPARATUS 


8Y STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 


As supplied to the National Physical Laboratory ; Aberdeen, Aberystwy 

Birmingham, Nottingham and Glasgow Universities; Bedford, Bendfeed! 

Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 


Oe Nature says: ‘‘ Teachers requiring efficient a) tus at a low 
cost for lecture or laboratory purposes, might consult the list witb 
advantage.’ 
we NATURE. 


DRAWING INSTRUMENTS. 


Best Make and Finish. 
SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 


Obtained through any Optician. 
ROBERT NICHOLL, 153 HIGH HOLBORN, LONDON. 


ARGON and HELIUM. 


SPECTRUM TUBES, 
showing true spectrum. 
MANUFACTURED ON THE PREMISES. 
Price 15s. each. 

Sealed Tubes containing 100 c.cm. 
Argon or Helium, 25s. each. 
Awarded Gold Medal at St. Louis Exhibition 


A. C. COSSOR, 54 Farringdon Road, E.C. 
THE “ SIRIUS” WATER-COOLING AND REGULATING TUBE. 


Sole Maker. 


H. HELM, 


66 Hatton Carden, 
London. 

slass Blower and 
ACTUAL MAKER 
of al/ kinds of 


W X-Ray and Vaccum 
Tubes, &c 


List on application by ti 
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“GRANTA” CAMBRIDGE. 


FLECTRO- 
MAGNET 


for obtaining 
Magnetic Fields 


AS 
SUPPLIED 
TO THE 
UNIVERSITIES 


up to 50,000 

0.6.8. units. OF 
Adjustable limbs CAMBRIDGE, 

for varying LONDON, 


the length of 
air gap, 2 pairs BIRMINGHAM, 


pole-pieces, and MONTREAL, 
table on castors = = 
complete. A 


Prices and further particulars upon application. 


SUBSTANTIAL APPARATUS FOR TEACHING AND RESEARCH 
A SPECIALITY. 
Large Stock kept, ensuring prompt delivery. 


hag PATENT MAGNETIC BALANCES, STANDARD 
Sole MAGNETS AND BALLISTIC GALVANOMETERS. 
of | MURRAY'S PATENT ANGLEMETER. 

| TUDSBURY’S PATENT ELECTRICAL INFLUENCE MACHINE. 


RADIUM IN 5 Mgr. TUBES FOR SALE OR ON HIRE. 


with 10 consecutive wires and 
geometric contact maker. 
\mongst other novel features and improve- 
ments is the arrangement of the plunger 
on contact maker. Whatever pressure 
is applied, the contact is always 
the same, and the risk of cutting 
the wires is also obviated. 
SPECIALL’. RECOMMENDED 
FOR CLASS USE. 


Price 10 O. 


PAMPHLETS OF THE ABOVE 
AND OTHER INSTRUMENTS ON JL 
APPLICATION. ASS 


G. PVE & Co., “GRANTA’ WORKS, CAMBRIDGE. 
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MR. EDWARD ARNOLD'S NEW BOOKS. 


THE GHEMICAL SYNTHESIS 
OF VITAL PRODUCTS 


AND THE 


INTER-RELATIONS BETWEEN ORGANIC COMPOUNDS 


By R, MELDOLA, F.R.S., V.P.C.S., F.1.C., &c., 


Professor of Chemistry in the City and Guilds of London 
Technical Coilege, Finsbury. 


Super Royal 8vo. 2Is. net. 


THE BECQUEREL RAYS 
AND THE PROPERTIES OF RADIUM. 
By the Hon. R. J. STRUTT, 

Fellow of Trinity College, Cambridge. 

Demy 8vo. With ith Diagrams. 8s. 6d. net. 


AN INTRODUCTION TO 


THE THEORY OF OPTICS. 
By ARTHUR SCHUSTER, Ph.D., Sc.D., F.R.S., 


Professor of Physics at the University of Manchester. 
Demy 8vo. With numerous Diagrams. 158. net. 


ENGLISH ESTATE FORESTRY. 


By A. C. FORBES, 
Lecturer on Forestry, Durham College of Science. 
Demy 8vo. With Illustrations. 12s. 6d. net. 


THE ELECTRIC FURNACE. 


By HENRI MOISSAN, 
Professor of Chemistry at the Sorbonne. 


Translated by A. T. de MOUILPIED, M.Sc., Ph.D. 
Demy 8vo. With numerous Illustrations. 10s. 6d. net. 


London: EDWARD ARNOLD, 41 & 43 Maddox Street, W. 


THE NEW “STUDENT’S ” 


STANDARD BAROMETER. 


(Rd. No, 420,297.) 

This Instrument has been designed to meet the re 
quirements of Students and others who find the need o/ 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools fo: 
Demonstration purposes. 

The construction is on that of the well-known “ Fortin 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the mor: 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being read 
to ‘or inch and ‘1 millimetre. It is mounted on a well- 
polished, solid mahogany board, with plates for attach. 
ment to wail, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confidently recommend this Instrument for use as 

a ‘* Standard ’’ in Colleges and Schools, private Observa- 
roy and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 
or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
price. 

Nature says:—‘' Provides an accurate instru- 
ment at a moderate cost.”” 

FULL SIZE STANDARD BAROMETER «{ 
same design, bore o’5” diameter, inches and millimetr: 
scales, verniers reading to o’oo2 inch and o't m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, £7 10 O 


Sole Manufacturers and Proprietors of the 
Registered Design. 


PASTORELLI & RAPKIN, Lto. 


46 HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 1750. 
Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn 


1/roth scale. 


C. GRIFFIN & CO.’S MINING BOOKS. 


E.eventu Epition. Revis—Ep AND ENLARGED. Cloth. 7s. 6d. 
A TREATISE ON MINE SURVEYING. 
FOR THE USE OF MANAGERS OF MINES AND COLLIERIES, 
STUDENTS AT THE ROYAL SCHOOL OF MINES, &c. 
By BENNETT H. BROUGH, F.G.S., A.R.S.M. 

“Its clearness of style, lucidity of description, and fulness of detail have 
long ago won for it a place unique in the literature of this branch of mining 
engineering.” —Mining Journal. 

In Crown 8vo, with nearly 300 Illustrations. 78. 6d. net. 

THE ELEMENTS OF MINING & QUARRYING, 
AN INTRODUCTORY TEXT BOOK FOR MINING STUDENTS. 
By SirC. LE NEVE FOSTER, D.Sc., F.R.S. 

‘* A remarkably clear survey of the whole field of mining operations.”— 

Engincer. 
In Crown 8vo. Handsome Cloth. 200 Illustrations. 3s. 6d. 
ELEMENTARY COAL MINING. 
By GEORGE L. KERR, M.E., M.Inst.M.E. 
“* An abundance of information conveyed i ina popular and attractive form. 
. Will be of great use to all who are in any way interested in coal 
mining. "—Scottish Critic. 


‘THirp Epition. With Plates and Illustrations. Cloth. 7s. 6d. 


THE CYANIDE PROCESS OF GOLD EXTRACTION. 

A TEXT BOOK FOR THE USE OF METALLURGISTS 
AND STUDENTS AT SCHOOLS OF MINES. 
By JAMES PARK, F.G.S., M.Inst M.M. 

“We can « rec d this book as a thoroughly practical 
work, and congratulate the author on its continued success.”—Chem. News. 
In Pocket Size Leather, with Detachable Blank Pages for MS. Notes. 3s. 6d. 

THE MINING ENGINEERS’ REPORT BOOK, 

AND DIRECTORS’ AND SHAREHOLDERS’ GUIDE TO 
MINING REPORTS. 
By EDWIN R. FIELD, M.Inst.M.M. 

“ An anny compiled book which mining engineers and managers 
will find extremely useful.’ '—Mining Journal. 

With Numerous Plates, Maps, aid Illustrations. ers. net. 
CYANIDING GOLD AND SILVER ORES. 

By H. FORBES JULIAN & EDGAR SMART, A.M.1.C.E. 

‘‘A handsome volume of 400 pages, which will be a valuable book of 
ieference for all associated with the process.” — Mining Journal. 


LONDON : CHARLES GRIFFIN & CO., LTD., EXETER 


STREET, STRAND. 


SCHLEUSSNER’S 


SPEGIAL RAPID PLATES 


(For observatories and scientific work generally) 
ARE THE BEST OBTAINABLE FOR 


EXTREMELY RAPID WORK. 


PROJECTILES HAVE BEEN TAKEN ON THESE 
PLATES WITH AN EXPOSURE OF 


1/100,000 SECOND. 


The following is one of the many testimonials to the value of 
these Plates for scientific work :— 
“JENA. 


“It will perhaps not be without interest to you to hear of the efficiency 
of your plates under exceptionally difficult circumstances. With your 
plates I have taken instantaneous photographs of projectiles moving at a 
velocity as high as goo metres per second. I think that the pictures pub- 
lished in the transactions of the Royal Academy, Vienna (Paper on 
Experiments with Projectiles, Math. Nat. Class, Vol. CV. Div. Ila.) wil! 
furnish the most striking te-timonial of the value of your article. In the 
above paper and also in the *‘ Siiddeutsch. Photogr. Zeitung,” I have given 
full particulars of the efficiency of your plates. Although the exposure 
was only 1/100,000th of a second, the pictures are wonderfully sharp and 
clean, and exhibit a grain resembling that of collodion plates, which latte: 
property renders the plates specially suitable for stellar photography. 

Yours respectful 
‘sig. Dr. Leawig Mach.”’ 


These Plates may be obtained from Photographic Dealers, or 
from the Sole Agents for Great Britain :— 


THOMAS CHRISTY & CO., 


4,10 & 12 OLD SWAN LANE, LONDON, E.C. 
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MUIRHEAD CO., 


SUBDIVIDED 
CONDENSER. 


Subdivided into two parts, A and B. 
Tie accuracy of the whole may be 
ai any time confirmed, by check- 
ing the ratio of the two parts, 
Dr. Muirhead’s certificate giving 
the exact values of the two parts 
is sent with all condensers of this 
pattern. 


Makers of all Kinds 
of 
General Electrical 
and 
X-Ray Apparatus. 
Telegrams: 
Secohm, London.’’ 


Telephone: 
779 Westminster. 


STANDARD CONDENSERS AND STANDARD CELLS 
ALWAYS IN STOCK. 


12 CARTERET ST., QUEEN ANNE’S GATE, 


WESTMINSTER, 


S.W. 


WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


tHe “GERYK” 


Vacuum Pump. 
(Fleuss Patent) 


A mechanical pump giving 

a vacuum comparable with 

that obtained by a mercury 
pump. 


Used by all the leading 
Scientists. 


Price from Write for 
£4:5:0. List F.45. 


Pulsometer Engineering 


Nine Ironworks. Reading. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


JAS. J. HICKS, } 


8, 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 


Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 
Burettes, CATHETOMETERS, Clinometers, Drawing 
Instruments, Eudiometers, » Steam and Water 
Gauges, Hydrometers, MICROSCOPES, Plane 
Tables, POLARIMETERS, Pyrometers, RANGE 
FINDERS, SEXTANTS, Spectroscopes, Sphygmo- 
ters, & hi Recorders, THEODOLITES, Wind 
Vanes, &c., &c., &c. 
Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 
ge Exceptional Terms to Colleges, Institutions, &c. 


Quotations submitted for Laboratory Outfits or Single Instruments. 
THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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MACMILLAN & CO”S NEW BOOKS. 


READY NEXT TUESDAY. 


IMPORTANT NEW WORK ON ANTHROPOLOGY. 


THE NATIVE TRIBES OF SOUTH-EAST AUSTRALIA 


By A. W. HOWITT, D.Sc., 
Hon. Fellow Anthropological Institute of Great Britain and Ireland. 


With numerous Illustrations nd Maps. 8vo. 21s. net. 


SECOND EDITION, READY NEXT TUESDAY. 


THE PRINCIPLES OF INORGANIC CHEMISTRY. By Wiuuetm Ostwai 
Translatediwith the Author’s sanction by ALEX. FINDLAY, M.A., Ph.D., D.Sc., Lecturer on Physical Chemistry 
University of Birmingham. With 126 Figures in the Text. Second Edition. 8vo, 18s. net. 


NEW AND REVISED EDITION. 
PHYSIOGRAPHY. An Introduction to the Study of Nature. By T. H. Huxtey. 


Revised and partly Re-written by Prof. R. A. GREGORY. With 301 | nukes, Globe 8vo. 45. 6d. 


SATURDAY REVIEW.—* To bring up to date Huxley’s well-known Physiography is a difficult task, but Professo: 
Gregory has accomplished it with signal success. While maintaining the simplicity which was the hall. mark of the original 
composition he has managed to incorporate many of the newest discoveries and experiments in science.’ 


SOLUTIONS OF THE PROBLEMS AND THEOREMS IN CHARLES SMITH’S 


ee CONICS. By CHARLES SMITH, M.A., Master of Sidney Sussex College, Cambridge. 
rown 8vo. 6s. 


AN ELEMENTARY TREATISE ON GRAPHS. By Georce A. Grsson, M.A., 


I. R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical College. Globe 8vo. 35. 6d. 


TABLES FOR QUALITATIVE CHEMICAL ANALYSIS. Arranged for the use of 
Students. By A. LIVERSIDGE, M.A., LL.D., F.R.S. Super- royal 8vo. 45. 6d. net. 
*,* These Tables make a new departure in " Qualitative Analysis, viz.: by applying Quantitative methods to Qualitative 


Analysis. Special attention is paid to the reactions of the Rare Elements and to many common carbon compounds not usually 
included in such works. 


A NEW GEOMETRY FOR SENIOR FORMS. By S. Barnarp, M.A., and 


J. M CHILD, B.A. (Containing the Substance of Fuclid, Books II., VI., XI., together with the Mensuration of 
Solids. ) Crown 8vo. 35. 6d. 
SECOND EDITION. 


BILLIARDS MATHEMATICALLY TREATED, By G. W. Hemmine, K.C. 


Imperial 8vo. 35. 6d. net. 


AN INTRODUCTION TO THE MODERN THEORY OF EQUATIONS. By 


FLORIAN CAJORI, Ph.D., Professor of Mathematics at Colorado College. Extra Crown 8vo. 7s. 6d. net. 


THE ELEMENTS OF THE DIFFERENTIAL AND INTEGRAL CALCULUS, 


with numerous Examples. by DONALD FRANCIS CAMPBELL, Ph.D., Professor of Mathematics, Armour Institute 
of Technology. Crown 8vo. 7s. 6d. 


MACMILLAN & CO., LIMITED, LONDON. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 
POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALYVANOMETERS. 
POTENTIOMETERS. STUDENTS’ 
SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s seonueng Table for X-Ray 


66 ; CHARING CROSS ROAD, LONDON, W.C. 
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PHGENIX, 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 
{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Security. Hlectric 
Lichting Rules Supplied. Liberal Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 18s:. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 


Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


A_BERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


1. plements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Pros ors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 


To Science & Art Department, British, ce & Colonial Museums, &c. 
Office and Sto 


| KELSO PLACE, STANFORD RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameba, Arcella, Actinospharium, 
Vorticella, Stentor, H “\ Floscularia, rta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, rhe. -» for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


NATURE Xix 


LANTERN SLIDES. 


Collection of Lantern Slides for Lectures on 
A. PETROLOGY. 
Arranged by Professor Dr. K. BUSZ of Minster. 
t. The Mode of Occurrence of forming 


Minerals : so Slides .. £310 
2. Do. taken by crossed nicols : 20 Slides £1 8 o 
3. The Biovestrusture of Rock-forming Minerals : 

80 Slides .. £512 c 
3a. Do. 50 Slides. one £310 0 
4. The Structures of Rocks : 36 Slides £210 0 
5. Collection of typical seeks, taken in ordinary 

light : 100 Slides ooo 70°00 
5a. Do. 60 Slides ... wo £45 0 
6. lho. taken under crossed nicols : 75 Slides és 5 0 
6a. Do. Do. 45 Slides ... 3 


B. GEOLOGY & PALEONTOLOGY. 


Arranged by Professor Dr. F. J. P. van CALKER of coremigin. 


1. Paleontological Problematica : 30 Slides. £2 20 
2. a eology (Type —_* Toula” Colle lection): 
Slides.. an 42 20 
Tectonic Geology : 30 Slides. £2 20 
3a. (Foraminifera, Radiolaria) 25 Slides — 
4- Pisces: 30 Slides ... £220 
5. Amphibia: 12 Slides £017 0 
6. Reptilia and Aves: 50 Slides. £310 0 
7. Mammalia: 70 Slides 
ill 


4&5 
The collection of slides of Voleanoes’ ‘and ‘Crystallography wi 
soon be ready. 
Detailed an of Lantern slides in preparation ; prospectus post 
free. Single slides are sold at rs. 6d. each. 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON- RHINE, GERMANY. 
ESTABLISHED 1833 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Exeellence and Superiority of Cabinets and 
Apparatus, references are rmit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE BIRDS’ EGGS 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always. be supplied, either living 
or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Linews, Alcy- 


onium; Hormiphora ‘preserved) Leptoplana’; 
Nereis, Aphrodite, Arenicola, Lanice, Terebe'! Lepas, anus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella. Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, » Echinus. 
Ascidia, Salpa reserved), S 


Raia, &c., ‘ke. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks. and Fossils, 12/6; do., larger, 15/-, 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and a pamaaae Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


Communications to the Editor, 
SUBSCRIPTIONS TO “ NATURE.” 


s. d.|Toavt Praces Aproap:— s. d. | 


Yearly . 1 80 Yearly t10 6 
Half-yearly 6 Half-yearly . os 6 
(aarterly - 07 6 Quarterly @8e 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 
The telegraphic address of Nature is ‘‘ Puusis,’? LONDON. 


CHARGES FOR ADVERTISEMENTS. 


£ sa. 
*Three Lines in Column : 2 6] Quarter Page, or Half 
t+ 9 aColumn . . 4115 © 
ne Sixteenth Page, or ig thCol. 10 o 
One Eighth Page, or Quarter Halfa Page, oraColumn 3 5 c 
Column ©1218 6|Whole Page. . . 660 


* The first line being in heavy type is charged for as Two Liew. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET,: LONDON, 


W.C, 
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IMPORTANT_ANNOUNCEMENT. 
d'Arsonyal’s Latest (904%) Apparatus, 


DISPENSING WITH COILS & INTERRUPTERS. 


For producing, perfectly regulating, and exactly measuring 
X-RAYS & HIGH-FREQUENCY CURRENTS. 
(Protected by Numerous Patents.) 
SILENT IN WORKING. SIMPLE IN MANIPULATION. 
This apparatus has been already installed by many of the chief workers in Electro-Therapeutics in France and England 


Descriptive Pamphlet gratis on apolica'ion from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 7° 


DON, W.C., 
where the apparatus may be seen working. 


ELECT RO-THERAPEUTICS. 


WATSON’S NEW PATTERN HIGH-FREQUENCY APPARATUS. 
INCREASED OUTPUT. NEW DESIGN. EASILY MANIPULATED. 
Induction Coils. Static Machines. 
Finsen Type Lamps. Light Baths. 
Wibratory Apparatus. 


SPECIALITY. rotect both patients and operators 
dur ring -ray treatment. 


OF MAXIMUM ACTIVITY IN 
{ R ADIUM oor million unt) \ 
STOCK, OF MODERATE ACTIVITY STOCK. 


WATSON & SONS are prepared to submit Estimates and to accept Orders for the 
above Apparatus from Hospitals, Institutions, Laboratories, Private ctitioners, & 
Operators sent to any part to instruct in the use of Apparatus supplied by us. 

W vite for “Llustrated Price List No. 7, post free on application. 


w. WATSON & SONS, Opticians to His Majesty's Government, 313 HICH HOLBORN, LONDON, W.C. 


BRANCH—16 Forrest Road, Edinburgh. Dk POT—78, Swanston Street, Melbourne, Australia. 


COUNTRY HovusE LiGHtTincG 


LARGER 
INSTALLATIONS 
GIVE STILL 
MORE REMARKABLE 
| RESULTS. 


FAR 


THE MOST 


ECONOMICAL 


SYSTEM KNOWN. 


f GAS ENGINE AND DYEAMO, ing a CROSSLEY 
ric Current for 100 16-c. amps can be obtained for of fuel per hour using a 
a GAS ENGINE and Bynamo combined, running on a CROSSLEY SUCTION GAS PLANT. ‘ 

I] particulars and testimonials on reference to € 
CROSSLEY BROS. LTD., OPENSHAW, MANCHESTER. 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of any THE ADON oneum Mounted in Aluminium. 
small lens without disturbing Measures 3} ins. long, 1} ins. 


plates or films which may be diameter, weighs 4} ounces. 


PRICE, including Solid Leather 
Case, 10 OC nett. 


ILLUSTRATED BOOKLET with 
An excellent lens for all Specimens of Work 


artistic photography. PATENT. FREE. 
J. H. DALLMEVER, 25 Newman S&t., London, W. 


Printed by RicHarp CLay AND Sons, LimiTeEpD, at 7 & 8 ar Street Hill, Qucen Victeria Street, in the City o London, and published by MACMILLAN 
no Co., Limirep, at St. Martin’s Street, London, W.C., and THE MacmiLLan Company, 66 F ifth Avenue, New York.—TuHurspay, Nov. 10, 1904. 


Can be used alone for higher 
magnification or larger plates. 


% W.WATSON & SONS 
] 
= 
] 
¥ 


GENERAL LIBRARY, 
UNIV. OF MICH, 


NOV 80 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WoRDSWORTH. 


No. 1829, VOL. 71] 


THURSDAY, NOVEMBER 17, 1904. 


[PRICE SIXPENCE 


~~ Registered as a Newspaper at the General Post Office.) 


St. Louis Exhibition, 1904. | yertac von GUSTAV FISCHER IN JENA. 


3 GOLD MEDALS 
1 SILVER MEDAL 
1 BRONZE MEDAL 


HAVE BEEN AWARDED TO 


NEWTON & CO.,, 


SCIENTIFIC INSTRUMENT MAKERS, 
3 FLEET sT., LONDON. 
A Gold Medal for Optical Lanterns. 
A Gold Medal for Lantern Slides. 
4 Gold Medal for ‘‘ Apps-Newton” Induction Coils for 

Wireless Telegraphy and X-Ray Work. 

A Silver Medal for Photography. 

A Bronze Medal for Armillary Sphere. 


NEWTON & CO., 


OPTICIANS TO HIS MAJESTY THE KING and 
H.R.H. THE PRINCE OF WALES and the GOVERNMENT, 


3 FLEET ST., LONDON. 


Bisher erschien Lieferung 1 und 2 von: 


H 4 Von Dr. LUIGI LUCIANI 
Physiologie des Menschen. Prof. der Physiologie und 
Direktor der physiologischen Institute der k. Universitat von 
Rom. Ins Deutsche iibertragen und bearbeitet von Dr. Si-vestRO 
Bacuioni und Dr. Hans WINTERSTEIN mit einer Einfiihrung 
von Dr. Max Verworn, Prof. der Physiologie und Direktor des 
physiologischen Instituts der Universitat Gottingen. Vollstandig 
in etwa 12 Lieferungen zum Preise von je 4 Mark. 


Lehrbuch der vergleichenden Anatomie. 


Von B. HALLER, a. o. Professor der Zoologie an der Universitat 
Heidelberg. Erste Lieferung. Mit 412 Abbildungen im Text. 
1g02. Preis: § Mark. Zweite (Schluss-) Lieferung. Mit 466 
Abbildungen im Text. 1904. Preis: 12 Mark. Preis des ganzen 
Werkes : 20 Mark. 


Normentafel zur Entwicklungsgeschichte der 


Von KARL 
Zauneidechse (Lacerta agilis), RARE 
Breslau. Mit 4 Tafeln und 14 Figuren im Text. 1904. (Bildet 
zugleich Heft 1V der ‘‘ Normentafeln zur Entwicklungsgeschichte 
der Wirbeltiere,” herausgegeben von Prof. Dr. F. Keiser, 
Freiburg i. Br.) 1904. Preis: 25 Mark. 


MOVING COIL 
VOLTMETERS & AMMETERS, 


MOVING 
PARTS 
VISIBLE. 


Prices from £2 2 Oto £2 7 6 


For full description see our Electrical Catalogue, post free 
on application to 


JOHN J. GRIFFIN & SONS, Ltd., 
SARDINIA ST., LONDON, W.C. 


NEGRETT!I & ZAMBRA’S 
ANEROID BAROMETERS 


For weather and altitude 
readings, with very open 
scale from which direct 
readings can be taken to 
‘2 inch and to 10 feet. 


Size of the Aneroid 
23” diameter. 


Price Lists of Aneroids 

of svarious types, sizes 

and mountings, post free 
on application. 


38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL; 122 REGENT STREET. 
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EAST LONDON TECHNICAL 


COLLEGE, 
MILE END ROAD, E. 
TEACHING STAFF. 
L. Hatton, M.A., and 
S. CuuRcHILL, M. A. 
C. Smitn, D.Sc. 
Mechanical Engineering... oo a A. Low, M.I.M.E. 
Electrical Engineering «» J. T. Morris, A.M.I.E.E. 
sR. A. Leuretpr. D. Sc., 

y: ou we W. H. Ware, B.A., 

Botany BLACKMAN, M.A. 

The DAY CLASSES for eradente over 16 years of age include full three 
years’ technical courses in Chemistry and Engineering, and three years’ 
courses for London University Degrees (Pass and Honours). 

EVENING CLASSES are held in Advanced Technical and Scientific 
subjects, and for London University Degrees. 

Valuable SCHOLARSHIPS are awarded by the Drapers’ Company in 
connection with the Day Classes. 

CALENDAR with full particulars post free, 4}¢. 


J. L. S. HATTON, Director of Studies. 


Mathematics oe 


Chemistry ... 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 

Principal Cuartes A. Koun, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 

INDUSTRIES and in trades associated therewith. 
Also preparation for the B.Sc. Examination of London Uni- 
versity. 
Cuartes A. Koun,’M.Sc., Ph.D., F.1-C., 
Vand’ H. Burrows, A.R.C.S., Ph.D. 


Physics «. R. S. Wittows, D.Sc., M. A. 
Metallurgy ... we BANNISTER, Assoc. R.S.M. 
Mathematics «» G. M. K. Leccett, B.A. 


Every facility for special and advanced practical work in well-equipped 
laboratories both in the afternoon and evening. 

The Institute is readily agcessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Statjons., 

For details of . the Classes: apply at the Office of-the Institute, or by 
letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


A CHRISTMAS COURSE OF LECTURES. 
ROYAL INSTITUTION OF 
GREAT BRITAIN. | 


ALBEMARLE STREET, PICCADILLY, W. 


HENRY CUNYNGHAME, Esq., C.B., M.A., M.Inst.E.E., will 
deliver a Course of Six Lectures (adapted to a Juvenile Auditory) on 

‘ANCIENT AND MoperRN Metuops of MEasurinG Time” (Experi- 
mentally Illustrated), commencing on Tuesday, December 27, 1904, at Three 
o'clock ; to be continued on December 29, 31 ; and Januar 3s Ss 7, 1905. 

Subscription (for Non-Members) to this Course, One Guinea (Children 
under sixteen, Half.a-Guinea); to all the Courses in the Season, Two 
Guineas. Tickets may now be obtained at the Institution. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


A Course of Eight Lectures on ‘‘Current Theories of the Hereditary 
Process” will be given at Five o'clock on the following Tuesdays :— 
November 22 and 29, December 6 and 13 January 24 and 31, February 7 
and 14, by W. FR. Wetpon, M.A., .R.S., Linacre Professor of 
Comparative Anatomy in the University of Oxford. 

yllabuses and Cards of Admission may be obtained gratis by members 
of the University and of Schools of the University, and on payment of 


ios. 6d. by others. 
WALTER W. SETON, M.A., Acting Secretary. 
(THEORY AND 


COACH IN PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
EXAMS. 


pecial Course of Instruction in THERAPEUTICS, PHARMA- 
coLocy and MICROSCOPY for INSTITUTE OF CHEMISTRY 
"Mr. FREDERICK DAVIS, The Laboratories, 
(Registered in Column B (Advanced Education), a Registration 
Couneii, Board of Education, 8.W 
49 and 51 IMPERIAL BUILDINGS, LUDGATE ‘CIRCUS, E.C. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R. ) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 
Separate Laboratories for Elementary, Advanced and Honours students. 
exceptionally large and well equipped. 
RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


COUNTY OF LONDON. 


The London County Council is prepared to receive applications for the 
post of DEMONSTRATOR in ENGINEERING at the London 
County Council PADDINGTON TECHNICAL INSTIT UT E, Saltram 
Crescent, W. Candidates should possess good qualifications in Electrical 
Engineering,-and have some Mathematical training. The comméncing 
salary will be £1s0 per annum. The duties will commence immediately, 
and the appointment will be subject for its termination to three months 
notice on either side. The person appointed will be required to give his 
whole time to the duties of the office; to contribute, if desired, to the 
Council’s Superannuation and Provident Fund 3 and to be subject to the 
conditions attaching to similar appointments in the Council's servic 
Applications must be made on the official form to be obtained from 1! 
Clerk of the'London County Council, Education Offices, Victoria E ver tag 
ment, W.C., to whom they must be returned no. later than 10 a.m. on 
Wednesday, November 23. 1904. Canvassing either directly or- indirectly 
will be held to be a disqualification for appointment. - 

G. L.. GOMME, 
Clerk of the London County Council. 


Education Offices, 
Victoria Embankment, W.C. 
November 12, 1904. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICAL INSTITUTE. 


The Council invite applications for the following post on the Teaching 
Staff of the Institute :— 

DEMONSTRATOR in MECHANICAL ENGINEERING. Salary. 
4150 per annum. 

Candidates must have read the Circular giving particulars of the duties 
attached to the post, copies of which may be obtained by sending a fully 
addressed envelop: to the Princirpat, Municipal Technical Institute, 
West Ham, E. 

All applications must be lodged with the Principat: before noon, 
December 5, 1904. 

By Order of the Council, 
FRED. E. HILLEARY, Town Clerk. 
Education Department, West Ham, E. 


SOMERSET COUNTY EDUCATION 


COMMITTEE. 


WANTED for the YEOVIL COUNTY SCHOOL (Public Secondary 
+ mee for Boys) immediately after Christmas, AssISTANT MASTERS as 
follows :— 


Science and Mathematics .. 
Modern Foreign Languages and General =e “an £100 | 
English Literature and General ... £100 


Well qualified men only. Applications not later than December 1 to the 
County Epucation SECRETARY, Weston-super-Mare, from whom parti- 
culars can he obtained. 


THE COUNCIL OF THE BRITISH 
ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
are about to appoint an ASSISTANT SECRETARY ata salary of 
4300 per annum. Candidates should apply to the undersigned, with 
statement of qualifications, before December 2. 

P. A. MacMAHON 
W. A. HERDMAN } General Secretaries. 


Burlington House, Piccadilly, London, W. 


PATENT OFFICE APPOINTMENTS. 


MECHANISM. A Special Course of Instruction in Mechanism for the 
Examination”. in January is given on Saturdays at 2 p.m. 


Birkbeck College, Breams Buildings, Chancery Lane, E.C. 
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DEPARTMENT OF TECHNOLOGY. 
CITY AND GUILDS OF LONDON INSTITUTE.— 
REPORT of the WORK of the DEPARTMENT for the SESSION 
1903-1904, with Appendices containing Tables of Results, Lists of 
Drapers’ Company's Textile Scholars and Exhibitioners, of Prize 
Winners and of Certificated Manual Training and Domestic Economy 
‘Teachers, with Extracts from Examiners’ Repo rts, and Question Papers 
with Practical Exercises set at the recent Examinations. 
Now Ready, price gd. net, postage extra. To be obtained from any 
Pookseller, or from the Publisher, Mr. Jonn Mugray, Albemarle Street, 
London, W 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


ASSISTANT LECTURESHIP IN MATHEMATICS. 


The Council invite applications for the post of ASSISTANT 

LECTURER in MATHEMATICS at the above College. Applications, 

gether with copies of testimonials, must reach the undersigned, from whom 

ull particulars may be obtained, not later than Monday, December 5, 1924. 
T. MORTIMER GREEN, Registrar. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 
The Council are about to appoint a Lady as HEAD of the TRAINING 


DEPARTMENT 
Applications must be segt by November 25 to the SEcreTARY of the 


College, from whom further information may be obtained. 
H. WALTON, Secretary. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 


ASSISTANT EXAMINERS IN THE. PATENT OFFICE (20-25), 
15tH DECEMBER. 
The date specified is the latest at which applications can be received. 
They must be made on forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, Burlington Gardens, London, W. 


CENTRAL TECHNICAL SCHOOLS 
FOR CORNWALL, TRURO. 

The Committee requires an ANALYTICAL CHEMIST with a sound 
knowledge of agriculture capable cf te aching, wend also to assist the 
Principal, Professor Clark. The appointment is fur one year, but may 
become permanent. Salary,/{200. Further particulars may he obtained 
from the Secretary. Applications,,with testimonials, should be sent not 


later than November 29. 
A. BLENKINSOP, Secretary. 


Princes Street, Truro. 
November 15, 1904. 


HACKNEY INSTITUTE, 
DALSTON LANE, LONDON, N.E. 

The Governing Body. require the services of an ASSISTANT 
LECTURER in the Chemistry Department on two evenings per week. 
Fee, 15s. per evening of 24 hours. 

Application, with testimonials, to be sent to the SECRETARY not later 
than November 30, 1904. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—January (1905) Vacancies.—Required (1) Two Masters 
for Mathematics and Experimental Physics. Salaries, £160 and £150 
respectively, (2) Science and Drawing. £150. (3) Chemistry and 
Physics, £100, resident. (4) Graduate for Science and Form work. 
£100, resident. For particulars of the above and many other vacancies, 
address GrirFituHs, SmitH, Power & Smitu, Tutorial Agents (Estd. 
1833), 34 Bedford Street, Strand, London. 


Substantial English Company desires to 
extend its business by acquiring the Pritish and Colonial rights of a 
new Chemical Product which is likely to be used on a very large 
scale for Industrial purposes. Advertivers have exceptional facilities 
for exploiting an a of this kind. Offers, with full particulars, 
to be sent to Box 101, ‘1. B. Browne’s Advertising Offices, 163 Queen 
Victoria Sireet, E.C, 


Englishman (27), with Five Years’ German 
University Training and Ph.D. degree, speaking German fluently, 
desires situation in Manufactory, preferably of Dyes or Organic 
Chemicals. Apply to “ W.,” c/o NATURE. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Iccal, thorough acquaintance with Mode:n Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 


RADIUM 


9,000,000 Unit Strength. 


2 tubes of & mgs. each and 1 tube of 2) mgs. 
ON HIRE. 


EMANIUM 


A new radio-active substance from 
Pitchblende. It gives large and more 
effective sparks on a phosphorescent 
screen than Radium or Polonium, and 
is considered better for the Spin- 
thariscope. 


A few decigramme tubes for sale at 
30/- the decigramme. 


RADIO-ACTIVE MUD 


Sample Bottle 2/6 Post Free. 


ARMBRECHT, NELSON & CO., 


71, 73 DUKE ST., GROSVENOR SQ., LONDON, W. 


SANGER- SHEPHERD 


NEW PATTERN AUTOMATIC ARC-LAMP 


LABORATORY WORK. 


125 Candle | Power. 


A low power Lamp, invaluable as 
white light illuminant for 
Microscopic, 
Spectroscopic, 
and Photographic Work. 


SPECIFICATION. — Automatic Arc 

Lamp in nickel-plated ventilated cover, 

suspended on adjustable stand with 

self-contained resistance, fine centreing 

adjustment by screwed nut suspension. 


As open or closed arc, requires only 14 
amperes on 100/110 volt direct current 
circuit. Complete with flexible cord 
and plug, for instant attachment to 
ordinary bayonet lamp socket. 


Burns 20 hours without attention. 
With Stand (as shown), 
£4:10:0 
Lamp only, 
£2:15:0 
Also me for 200 
volt: Se 


SANGER- SHEPHERD & CO., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 


bridge Type-writing Agency, 10 Duke Street, Adelphi W.C. 
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FOREIGN SCIENTIFIC BOOKS —caracocue 
and Periodicals promptly supplied at lowest rates. | MISCELLANEOUS BOOKS 


Including a large number in the 


CATALOGUES POST FREE ON APPLICATION. VARIOUS BRANCHES OF SCIENCE, 


MULI.ER Post Free on Application. 
JOHN WHELDON & 
59 CASTLE STREET EAST, OXPORD STREET, LANDON, W. & CO. 


Dr. OTTO SCHMIDT, Micrological Expert, BARGAINS IN SCIENGE BOOKS 
C/o Director, Micro-Laboratory, 11 Aspenlea Road, Hammersmith, W. 
ALL BRANCHES OF BIOLOGY AND GEOLOGY. 
Micro-specimens mounted or made to order, from rs. each. BOOKS IN NEW CONDITION AT GREATLY REDUCED PRICES. 


Collections provided, named, arranged or repaired. December Catalogue of Publishers’ Remainders, including 


Exact original water-colour or etched drawings executed. Science Works and all latest purchases. Post Free on appli- 
LESSONS IN LABORATORY OR BY CORRESPONDENCE. cation. Also special pn nano of Juvenile Books. _ 


Medical, Science and Civil-Service Students encouraged. 
Specify Wants and Estimates will be supplied by Return Post. | H. J. GLAISHER, Remainder & Discount Bookseller, 
Micro.ocicaL Laboratory AND 57 Wigmore Street, London, 

11 ASPENLEA ROAD, HAMMERSMITH, LONDON, W. 


JUST OUT. 
THE IRISH NATURALIST. The OCTOBER issue of our List of 


A Monthly Magazine of Irish Zoology, Botany, and | SECOND-HAND 
Geology. Price 6d. | 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD | INSTRUMENTS, 
PKAEGER, B.A. Consisting of 26 pages of articles, by the best makers, in the 
Annual Subscription, 5s. Post Free to any Address. VARIOUS BRANCHES OF SCIENCE. 


Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). || C. BAKER, 244 HIGH HOLBORN, LONDON, W.C. 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. | 


MACMILLAN & NEW BOOKS. 
IMPORTANT NEW WORK ON ANTHROPOLOGY. 


THE NATIVE TRIBES OF SOUTH-EAST AUSTRALIA. 


By A. W. HOWITT, D.Sc., 
Hon. Fellow Anthropological Institute of Great Britain and Ireland. 


With numerous Illustrations and Maps. 8vo. 21s. net. 


SECOND EDITION NOW READY. 


THE PRINCIPLES OF INORGANIC CHEMISTRY. By Wituetm Ostwatp. 
Translated with the Author’s sanction by ALEX. FINDLAY, M.A., Ph.D., D.Sc., Lecturer on Physical Chemistry, 
University of Birmingham. With 126 Figures in the Text. Second Edition. 8vo, 18s. net. 


NEW AND REVISED EDITION. 
PHYSIOGRAPHY. An Introduction to the Study of Nature. By T. H. Huxtey. 


Revised and partly Re-written by Prof. R. A. GREGORY. With 301 Illustrations. Globe 8vo. 45. 6d. 


NATURE.—* The task of revising and bringing up to date Huxley’s inspiring text-book of physiography was one not to be 
lightly undertaken, but it could not well have been placed in better hands than those of Prof. Gregory. . . . The present book 
will be heartily welcomed as a clear, attractive, and trustworthy introduction to the study of science.” 


SOLUTIONS OF THE PROBLEMS AND THEOREMS IN CHARLES SMITH’S 
eee ae ag CONICS. By CIIARLES SMITH, M.A., Master of Sidney Sussex College, Cambridge. 


AN ELEMENTARY TREATISE ON GRAPHS. By Georce A. Gisson, M.A., 


F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical College. Globe 8vo. 35. 6d. 


A NEW GEOMETRY FOR SENIOR FORMS. By S. Barnarp, M.A., and 
the Substance of Euclid, Books II., VI., XI., together with the Mensuration of 


MACMILLAN & CO., LIMITED, LONDON. 
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LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 


and elsewhere in 


tern, and numbers are in use in University Lal 
and its parts 


various countries. The whole apparatus is neat and compact 


very easily moved ; the Liquefier, without stand, being a cylinder 17 inches | 


hich and 8 inches in diameter. 


it begins to liquefy air in from 6 to 10 minutes after the admission of air | 
at from 150 to 200 atmospheres pressure, making over a litre of liquid per | 


hour. — 
it requires no auxiliary refrigerant and produces a perfectly clear liquid 
w ich requires no filtering. 
‘The operator has only one gauge to watch and one valve to control. 
HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :-— 


BRIN’S OXYGEN COMPANY, LIMITED, | 


ELVERTON STREET, WESTMINSTER, S.W. 


RECTIFIED SPIRIT 


(SPIRITS OF WINE). 
and higher strengths. 
Free under Finance Act 1902. 


METHYLATED SPIRIT 


Special Quotations to large 
Institutions, 
BOORD & SON, 
DISTILLERS SINCE 17850, 
115-121 Tooley Street, 
LONDON, S.E. 


JAMES SWIFT & SON’S 


5 bed ” 
whe” 640 


_ 


” Pan-Aplanatics. 
}” oilimmersion, N.A.,1.30... 


Dry Series Pan-Aplanatics. 
5 0 
-2 00 
140 

i= NATURE says :—‘‘In the excellence of their 1/12-in. homogeneous 

oil immersion, they have produced an English-made lens of first-rate 

capacity which is a marvel of cheapness.”’ 
LISTS POST FREE ON APPLICATION. 


UNIVERSITY OPTICAL WORKS, 
81 Tottenham Court Road, London. 


coo ooo ooo 


‘NEW RAPID’ MERCURY 
\. INTERRUPTER. 


This is an improved Double 
Dipper Break with a simple and 
reliable method of raising and 
lowering the mercury. 

Special attention is drawn to 
the motor, which is of English 

make, and not a toy. 


Price £5 5 O 
If you need a switch board 
circuit, call and see ours, 

before purchasing. 


A. C. COSSOR, 
54 FARRINGDON ROAD, LONDON. 
Telephone : 10547 Central. 
Gold Medal Awarded 
St. Louis Exhibition, 1904. 


Duty paid; or Duty 


with resistance for any | 


or write for particulars | 


WITH ENHANCED STEREOSCOPIC EFFECT. 


x6, £6 O O. 
a} FOR TOURISTS. 


SPECIAL ree HUNTING, MARINE 


K, &c. 
Iilustrated Pamphlet, ‘‘Tn,"’ Post Free on Application. 


CARL ZEISS, 


LONDON : 
29 Margaret Street, 
Regent Street, W. 


FRANKFORT O/M. 
HAMBURG. 
VIENNA. 


BERLIN. ST. PETERSBURG. 


(PATENT). 

Shows a oe ay display of scintillations, 
showers of sparks, direct from the mineral Pitch- 
nde, Radium, Polonium, Uranium,Thorium, or any 
radio-active substance, even a Welsbach mantle con- 
tains sufficient Thorium to excite the very sensitive 
screen of the Scintilloscope. which is far more sensi- 
tive than the yoyo The Scintilloscope 
ia Yivals the most delicate Electroscope as a detector 

Sa of Alpha rays. 
The eye sees an inexhaustible shower of stars of 
: white light, giving a very realistic idea of the ceaseless 
activity of these marvellous substances which are pro- 

ducing the terrific bombardment causing this beautiful display. 
a@ See Nature, September 29, page 535- 

Glew's Scintilloscope Superior Lens, with Extra-sensitive Pitchblende and 
Polonium Screens, giving brilliant effects, Complete, 7s. 6d., Post free, 
U.K. Foreign Postage extra, weight 2 ounces. 

Pieces of Pitchblende mineral, ground flat aod polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7s. 6d. each, according to size. 

Radio-active supplies of every description, on Sale or Hire. Radium 
Bromide, 1,800,000 units on hire for lectures. . 

F. HARRISON GLEW, Radiographer (Silver Medallist, Paris, 1900), 

156 Clapham Road, London, S.W. 


GLEW’S SCINTILLOSCOPE 


Tue BLAGK AUTOCOPYIST | 


For reproducing Circulars, Plans, Sketches, Specifications, ( 
Music, &c., in permanent black and solid lines egual to Litho- 
graphy. Ordinary pen and paper used in preparing the original. 
Copies far superior to those by any other Copying Apparatus. 


Ten sizes, from 3%/-, up to Double Elephant in stock. 


Tue PHOTO AUTOGOPYIST 


(a simplified form of Collotype without elaborate plant) for repro- , 
ducing from negatives splendid permanent prints, in any colour, 4 


equal to Silver, Platinotype, or Bromide prints. From 5S/- 
oa” Nature says:—‘‘ As a means of quickly obtaining per- 
manent prints from photographic negatives it should prove 


” 


extremely useful. 
Write for Specimens, &c., or call and see these useful Inventions. 


AUTOCOPYIST CO., 64 QUEEN VICTORIA ST., LONDON. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


Lieut. W. R. LEDCARD, R.N., 
H.M.S. THETIS, 
China Station, 
writes, May 10, 1904 :— 
“To 
‘*Messrs Aitchison & Co., 
**London, 
received the Prism 
lars (Aitchi No. 
12), and am very pleased 
with them, and find them ¢ 
very efficient for both day 
and night work.” } 


MADE IN LONDON. 
PRICES (the Numbers give Magnifying Power)— 
No. 6, £5. No. 8, £5 10s. No. 10, £6. No. 12, £6 10s. 
ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON, 


REYNOLDS & BRANSON, 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAMP 


THE “RYSTOS” 


ELECTRIC LAMP 


(No. 1) 
For Standing or Hanging, with Cord an: 
Plug to fit ordinary lamp socket, an‘ 
Reversing Switch. The insulated switc 
handle on top will be found safe and we!) 
adapted for turning on the current t 
either ruby or white light, or instant) 
exchanging the one for the other. Th 
white light is convenient when makiny 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It give 
a soft diffused light, while its semicircular 
shape secures the illumination of the 
whole developing table. 


Dimensions, 4 in. x 84 in. 
Price &1 Is. 
(When ordering, please mention voltage. ) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 


AITCHISON & CO.,, 
14 COMMERCIAL STREET, LEEDS. 


428 STRAND, and Branches, LONDON. 


New Photographic Requisite List on application. 


SCOTTISH PROVIDENT 
INSTITUTION. 


JN this SOCIETY are combined the abvANTAGEs of 


Mutual Assurance wis Moderate Premiums. 


The Premiums are so moderate that at most ages an 
Assurance of £1,200 or £1,250 may generally be secured 
JSrom the first for the same yearly payment which would elsewhere 
assure (with profits) 41,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a oss. 

Surplus at last Investigation, 21,581,000. 

Ower 60 per cent. of the Members who died during 
last Septennium were entitled to Bomuses which, mot- 
writhstanmnding that the Premiums 
dado mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to Am addition of ower 50 per 
cere. to tne Original Assurances. 


ENDOWMENT ASSURANCE—WITH BONUS 
—SPECIAL CLASS. 


PROSPECTUSES, with full information, may be had on application. 


Accumulated Funds exceed £13,000,000. 


HEAD OFFice: 6 ST. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
West END BRANCH: 17 PALL MALL, S.W. 


DIE’s 
BOOKS FOR STUDENTS OF NATURE. 


Works of Permanent Interest are added to the Library 
by t thousands annually. 


SPECIAL FEATURES. 


| TRAVEL, VOYAGES, EXPLORATION, MOUNTAINEERING, 


| TOPOGRAPHY. 


| 


&c. A very extensive collection. 
British and Foreign. 
SCIENCE. General works on Astronomy, Biology, 
Physical Geography and Popular Zoology. 
PHILOSOPHY and PSYCHOLOGY. Latest Works. 
ARCHAEOLOGY. Ancient History, Assyriology, Egyptology, 
Recent Research, Family Histories, &c. 
MYTHOLOGY, Folk Lore and Primitive Culture. 
MODERN HISTORY. British, Colonial and Continental. 
| BIOGRAPHY. Letters, Journals, Diaries, Memoirs of Men of Action, 
Thought, Science and Art, in all Ages. 
All branches of General Literature fully represented. 
Also Foreign books in Five European Languages. 
Classified Catalogue, Full Index, 630 pp., price is. 6d. 


TERMS. 
Town Subscribers. 

ONE VOLUME (Daily Exchange if required), Quarterly 7s. ; Half-Yearly 
12s.; Yearly 21s. Books of Past Seasons only, Yearly 10s. 6d. 
(Weekly Exchanges at Subscribers’ Residences.) 

THREE VOLUMES, Quarterly 15s, ; Half-Yearly 25s.; Yearly 42s. 

Country Subscribers. 
(Exchanges by Rail in Library Boxes.) 
FOUR Quarterly 14s.; Half-Yearly 24s. ; Yearly 42s. 
Parcel Post Exchanges.) 
ONE VOLUME, ones 7s. 6d. ; Half-Yearly 12s. 6d. ; Yearly 21s. 


Prospectus with Terms for larger Sul uoscriptions, Branch Offices, 
Outlying Districts, Institutions, &c., on application. 


NEW BOOKS ON SALE AT DISCOUNT PRICES ; SECOND-HAND 
GREATLY REDUCED. Monthly Lists free to any address. 
MUDIE’S LIBRARY, LTD. 


Head Office: 30 NEW OXFORD ST., 
Branch {241 BROMPTON Roan, 
Offices \48 QuEEN VICTORIA STREET, 


Geology, 


} LONDON. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 

JOINTLESS SECTION COILS, my system of 1868, to order, 10 in. Coils 

4000 obms R, very thick discharge. Primary Coils for 10 to 230 volts. 
COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 
logue prices. 
Maker and Designer of the following Coils :— 
POLYTECHNIC, 29 in. spark. 
SPOTTISWOODE, 44 in. spark. 


THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 


TRIPLE COLE MERCURY BREAK, giving a stream-like effect 


en used with Apps’ Patented Induction Coil (this can be fitted to 
me Induction Coil), £6 6s. 


HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 


The Model Apparatus adopted for South Africa, with Batteries, small 
team Motor, &c. SETS OF X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 


HIGH FREQUENCY APPARATUS of my newest models. 
PRICES per return post. 


MR. EDWARD ARNOLD'S NEW BOOKS. 


THE GHEMICGAL SYNTHESIS 
OF VITAL PRODUCTS 


AND THE 


INTER-RELATIONS BETWEEN ORGANIC COMPOUNDS 


By R. MELDOLA, F.R.S., V.P.C.S., F.1.C., &c., 


Professor of Chemistry in the City and Guilds of London 
Technical College, Finsbury. 


Super Royal 8vo. 21s. net. 


THE BECQUEREL RAYS 
AND THE PROPERTIES OF RADIUM. 


By the Hon. R. J. STRUTT, 
Fellow of Trinity College, Cambridge. 
Demy 8vo. With Diagrams. 8s. 6d. net. 


AN INTRODUCTION TO 


THE THEORY OF OPTICS. 


By ARTHUR SCHUSTER, Ph.D., Se.D., F.R.S., 
Professor of Physics at the University of Manchester. 
Demy 8vo. With numerous Diagrams. 15S. net. 


ENGLISH ESTATE FORESTRY. 


By A. C. FORBES, 


Lecturer on Forestry, Durham College of Science. 
Demy 8vo. With Illustrations, 12s. 6d. met. 


THE ELECTRIC FURNACE. 
By HENRI MOISSAN, 


Professor of Chemistry at the Sorbonne. 
Translated by A. T. de MOUILPIED, M.Sc., Ph.D. 
Demy 8vo. With numerous Illustrations. 10s. 6d. net. 


London: EDWARD ARNOLD, 41 & 43 Maddox Street, W. 


MARCONI'S WIRELESS 
TELEGRAPH COMPANY, 


zi.TD. 


Manufacturers of 


ELECTRICAL INSTRUMENTS 


LABORATORY ote WORK, 


of the highest degree of efficiency 
at moderate prices. 


ILLUSTRATED PRICE LIST POST 
FREE ON APPLICATION. 


London Office: 18 FINCH LANE, E.C. 
Works : CHELMSFORD. 


ALSO AT 


BRUSSELS, PARIS, ROME. 


Selenium Cells 


of high sensitiveness to light (re- 
sistance in the dark = 100,000 Ohms; 
in Sunlight = 10,000 Ohms), 
WITHOUT EVACUATION, for 
Wireless Telephony, Photometric 
Measurements, &c. 

FLAT (after Siemens’ pattern), 


CYLINDRICAL (after Ruhmer’s design), 
CONICAL (our own pattern). 


Mounted on stand with shutters (as figured), 
or in focus of parabolic reflector. 


Apparatus for demonstrating 


ACTION of LICHT on SELENIUM 
CELLS. 


Complete App: Apparatus for the 
demonstration of 
WIRELESS TELEPHONY by LIGHT. 


Illustrated Price List now ready. 
C. F. ADOLPH & 


For Photography, Unsurpassed for fine definition. 


Coxe [ENses 


Hopson itr 


Brovowrow Sreaet Woena LEICESTER, 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF ZOOLOGY. 


VOLUME 


READY NEXT FRIDAY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIPLEY, M.A., F.R.S. 


To BE COMPLETED IN TEN VOLUMES. 8VvoO.* 


PRICE 175. NET EACH. 


HEMICHORDATA, ByS. F. HARMER, Sc.D., F.R.S. ASCIDIANS and AMPHIOXUS. By W. A. 7? 
D.Sc., F.R.S. 


woR™Ms, LEECHES, & 
VOLUME IL. 
Flatworms. By F. W. M.Sc. 
Miss L. SHELDON. Threadworms, &c. By A. E. 
M.A., F.R.S. Rotifers. By MArcus HARTOG, 


M.A. Polychaet Worms. By W. BLAXLAND BENHAM, | 


Nemertines. By 


D.Sc. Earthworms and Leeches. By F. E. BED 
DARD, M.A., F.R.S. Gephyrea. &. By A. E 
Surptey, M.A., F.R.S. Polyzoa. By S. F. HARMER, | 
Se.D., ¥.R.S. 
SHELLS. 
VOLUME III. 


Molluscs and Brachiopods. By the Rev. A. H. COOKE 
A. E. Suiprey, M.A., F.R.S., and F. R. C. REED, M.A 


INSECTS & CENTIPEDES. 
VOLUME V. 

By ApDAM Sepcwick, M.A., F.R.S. Myria. | 

Insects. Part I. 


Peripatus. 
pods. By F. G. Sinciair, M.A. 
By SuHarp, M.A., F.R.S 


FISHES (exclusive of the Systematic Account of Teleostei). 
FISHES (Systematic Account of Tcleostei). 


By T. W. BRIDGE, Se.D., F.R.S. And 
By (3. A. BOULENGER, F.R.S. 


INSECTS. PART II. 
VOLUME VI. 
Hymenoptera continued (Tubulifera and Aculeata), Coleop- 
tera, Strepsiptera, Lepidoptera, Diptera, Aphanip- 
tera, Thysanoptera, Hemiptera, Anoplura. Bb; 

Davip SHarp, M.A., F.R.S. 


AMPHIBIA && REPTILES. 
VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 


BIRDS. 


VOLUME IX. 
By A. H. Evans, M.A. With numerous Illustrations by G. E. 
LoncE. 
MAMMALIA. 
VOLUME xX. 


By FRANK EverRS BEDDARD, M.A. Oxon., F.K.S., Vice- 
Secretary and Prosector of the Zoological Society of 
London. 


*,*° The volume dealing with SPIDERS, SCORPIONS, and CRUSTACEA is in the Press, and the remaining volume, 


dealing with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.), is in active preparation. 


ELEMENTARY PRACTICAL 
ZOOLOGY. By Professor T. J. PARKER, D.Sc., 
F_R.S., and Professor W. NEWTON PARKER, Ph.D. 
With 156 Illustrations. Crown 8vo., 10s. 6d. 


A MANUAL OF ZOOLOGY. By 


Prof. T. J. PARKER, D.Sc., F.R.S, and Prof. 
W. A. HASWELL, M.A., D.Sc., F.R.S. 
Illustrations. Crown 8vo., 10s. 6d. 


A TEXT-BOOK OF ZOOLOGY. By 
Professor T. J. PARKER, D.Sc., F.R.S., and Profes- 
sor W. A. HASWELL, M.A., D.Sc., F.R.S. 
Vols. With Illustrations. Medium 8vo, 36s. net. 


THE FOUNDATIONS OF ZOO- 
LOGY. By W. K. BROOKS, Ph.D., LL.D. 8vo 


INTRODUCTION TO ZOOLOGY. 
By C. B. and G. C. DAVENPORT. Crown 8vo, 6s. 


-EXPERIMENTAL MORPHOLOGY. 
By C. B. DAVENPORT, Ph.D. Part I. 8vo. 9s. net. 
Part II. Effect of Chemical and Physical Agents upon 
Growth. 8vo. 9s. net. 


LESSONS IN 
BIOLOGY. By Prof. T. J. PARKER, D.Sc., F.R.S. 
Illustrated. Third Edition, revised. Crown 8vo. 10s. 6d. 


A COURSE of INSTRUCTION in 


ZOOTOMY. Vertebrata. By Professor T. J. PARKER, 
D.Sc., F.R.S. With Illustrations. Crown 8vo. 8s. 6d. 


AN ATLAS OF PRACTICAL ELE- | 
MENTARY ZOOTOMY. By G. B. HOWES, LL.D., 
Professor of Zoology, Royal College of Science, London. 

With a Preface by Prof. HUXLEY. 4to. 10+. ret. 


ELEMENTARY 


With 300 | 


In Two | 


ELEMENTARY BIOLOGY. By T. H. 
HUXLEY, F.R.S., and H. N. MARTIN, F.R.S. New 
Edition. Revised and gg A G. B. Howes and 
D. H. Scotr. Crown 8vo. 

THE ORIGIN AN D “METAMOR. 
PHOSES of INSECTS. By LORD AVEBURY, F.R.S. 
With Illustrations. Crown 8vo. 3s. 6d. [Nature Series. 

An INTRODUCTION to the OSTE- 
OLOGY OF THE MAMMALIA. By Sir WILLIAM 
H. FLOWER, F.R.S., F.R.C.S. Illustrated. Third 
Edition. Revised with the assistance of Hans Gapow, 
Ph.D. Crown 8vo. 10s, 6d. 


A TEXT-BOOK of COMPARATIVE 


MACMILLAN AND CO., LIMITED, LONDON. 


ANATOMY. By Dr. ARNOLD LANG. With Preface by 
Dr. ERNST HAECKEL. Translated by H. M. and M. Ber. 
NARD. Vols. I. and II. (completing the Invertebrates). 
8vo. 17s. net. each. 


ELEMENTS of the COMPARATIVE 
ANATOMY OF VERTEBRATES. Adapted from the 
German of Professor WIEDERSHEIM. By Professor 
W. NEWTON PARKER. With additions by the 
Author and Translator. 270 Woodcuts. Medium 8vo. 
Second Edition. 12s. 6d. net. 

The NATURAL HISTORY of the 
MARKETABLE MARINE FISHES of the BRITISH 
ISLANDS. By J. T. CUNNINGHAM, M.A. With 
Preface by E. Ray Se F.R.S. Illustrated. 
Medium 8vo. 7s. 6d. ne 

NATURAL "HISTORY of AQUATIC 
INSECTS. By Professor L. C. MIALL, F.R.S. 
Illustrated. Second Impression. Globe 8vo. 35. 6d. 

TEXT-BOOK of PALAZON’ rOLOGY. 
By Professor KARL A. von ZITTEL. Translated and 
Edited by CHARLEs R. EASTMAN, Ph.D. Medium 8vo. 
Vol. I. 25s. net. Vol. II. ros. net. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
. ESTABLISHED 1782. 
Moderate Rates. Absolu 
Lighting Rules Supplied. 
Prompt Payment of C 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 18s. 


Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 


Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F.-Ravenscrort, Secretary, 

Southampton Buildings, High Holborn, W.C. 


Minerals, Rocks, Fossils, Métallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, X&c., 
ience & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


| KELSO PLACE, STANFORD RD., KENSINGTON, W.. 


TO SCIENCE LECTURERS. 


HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS., 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70. The Moto-Photo Camera /or taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. —— to the Royal Polytechnic Institution, Dr. H. GratTran 
Guinness, ‘&c. Patent Pamphengo Stience Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, 5d. List of 
$0,000 Slides and 300 Lecture Sets, Science er Views, &c., 6d.; 
Postage, 2¢. Pamphlets Free. W. C. HUGHES, Sprciatisr, 

Brewster House, 82 Mortimer Road, Kingsland, N. 


NOTICE. 


PROOF COPIES, on India Paper, of the Photo- 

gravure Portrait of LORD RAYLEIGH 

(ordinary impressions of which were pre- 

sented with ‘‘Nature” of August 18) can be 

obtained from the Publishers at 5s. each, or 
post free for 5s. 6d. 

*.* A Complete List of the Portraits published in the Series of SCIEN- 


TIFIC WORTHIES will be sent to anyone making application for the 
same. 


OFFICE OF “ NATURE,” ST. MARTIN’S ST., LONDON, W.C. 


Blectric 
tlements. 


To. 


WATKINS & DONCASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


fe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Exeellence and Superiority of Cabinets and 
Apparatus, references are | ee to distinguished 
patrons, Museums, Colleges, " 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications om Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. , 
25 Specimens, 5/63; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. .. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval, 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c.  ~ 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphz-ium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living | 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Teali: 
onium; Hormiphora Leptoplana ; 
Nereis, Aphrodite, Arenicola, Lanice, Tere 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, E 
Pectens Crisia Pedicellina, Holothuria, Asterias, 
Ascidia, Salpa reserved), § lium, Raia, &e., &c. 
more de 


For prices a lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


Caryophyllia, A cy- 
ledone, 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 


Communications tothe Editor. 


SUBSCRIPTIONS TO “ NATURE.” 
s.d.\|Toatt Praces Aproapi— s. d. 


The telegraphic address of Nature is “ Puusis,’? LONDON. 


CHARGES FOR ADVERTISEMENTS. 
s. @. £a & 


Yearly . 
Half-yearly . 
Quarterly 


4 
*Three Linesin Column . o 2 6] Quarter Page, or Half 
Per Lineafter . . 09 g| aColumn . 
One Sixteenth Page,or Eighth Col. 10 0 Halfa Page, or aColumn 3 


One Eighth Page, or Quarter 5 
Column « ©1238 6|Whole Page. . . 6 6 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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THE STEREOSCOPIC COMPANY’S 


ARTIST'S 
REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical . 

purposes, embodying every 
scientific requirement. . . 


HISTORY SUBJECTS, PORTRAIT AND FIGURE 
STUDIES, ARCHITECTURAL & GENERAL WORK. 


Write for full particulars from. . . 


THE LONDON STEREOSCOPIC COMPANY, 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE, E.C. 


ESTABLISHED OVER 60 YEARS. 


BITOWNSON & MERCER, 
ESTABLISHED 1798 (OVER A CENTURY). 
| RETAIL—89 BISHOPSOATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. E.C 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


ASPIRATOR & MEASURE 


COMBINED, 
as devised by 


H. L. GREVILLE, 


for estimation of 
Cs,, and co., by 
the Harcourt test. 
COMPLETE, 


See Townson & Mercer's 
Exhibit at the Internationa! 
Gas Exhibition, Earl’s Court. 


TOWNSON & MERCER, 
34 CAMOMILE STREET, E.C. 


EXPERIMENTAL GLASS BLOWING 
FOR RESEARCH WORK 


Correctly and promptly carried out for Laboratories and Scientific Men from Rough Sketch, 
as executed by us for many years for London University, Owens College, Manchester, and 
the principal Institutes throughout the Kingdom. 


LISTS :—Chemical Apparatus — Chemicals — Balances — Assay — Thermometers — Electrical 
Apparatus—Focus Tubes, X-Ray, and Wireless Telegraphy Apparatus—or SPECIAL 
WHOLESALE (for Quantities)—free on application. 


C. E. MULLER, ORME & CO., LTp., 148 HIGH HOLBORN, LONDON. 
Selenium Cells _ Our Moving Coil 


| Dead-beat Ammeters 
APPARATUS FOR DEMONSTRATING — and Voltmeters 
THE 


now recognised as the MOST 
ne on _ ACCURATE and the CHEAPEST of 


THEIR KIND. 


ISENTHAL & COQO., 85 Mortimer Street, London, W. 
CONTRACTORS TO THE ADMIRALTY, WAR, INDIA, AND COLONIAL OFFICES, do. 


‘printea by (KICHARD ULAY AND DONS, LIMITED, at 7 & © preaG Street fill, Queen Victoria Street, in the City of London, and published by MACMILLAN 
AND Co., LimiTED, at St. Martin’s Street, London, W.C., and THe Macmittan Company, 66 Fifth Avenue, New York.—Tuurspay, Nov. 17, 1904 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds for aye.’’—Worpswortu. 


No. 1830, VoL. 71] | THURSDAY, 


NOVEMBER 24, 1904. 


_[PRICE SIXPENCE _ 


Registered as a Newspaper at the General Post Office.) 


[all Rights are Reserved. 


BRAMAH'S HYDROSTATIC PRESS 


CHEAP FORM. £7 7 O 


838 GOLD MEDALS. 


T. LOUIS EXHIBITION AWARD. 
1 SILVER MEDAL. 


1 BRONZE MEDAL. 


PHILOSOPHICAL INSTRUMENT CATALOGUE, 6 Stamps. 


NEWTON & CoO., 
Scientific Instrument Makers to His Majesty the King. 
3 FLEET STREET, LONDON. 


REYNOLDS BRANSON, ttc. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laborato , Teddington, fitted for Gas, Water 
and lectricity. 

Catalogue of Chemical and Physical Apparatus, 350 fp. and 1200 
Illustrations, free on application. 

Desicns oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 

14 


COMMERCIAL STREET, LHEDS. 


THE NEW BOOK 


PRICE ONE SHILLING. 


Containing an original decsrigtion of of the principles and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
obetequenhy and the effect of lenses on results. The 
chief “yee are discussed and c ed by of 
original diagrams. Also an appendix on the Gauss 
Theory and on a new s: y~ +e testing. The book 
8 entitle 


“PHOTOGRAPHIC LENSES: 


A SIMPLE TREATISE.” 


By CONRAD BECK and HERBERT ANDREWS. 


POST FREE 3/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 


EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 
ANEROID BAROMETERS 


For weather and altitude 
readings, with very open 
scale from which direct 
readings can be taken to 
*2 inch and to 10 feet. 


Size of the Aneroid 
25” diameter. 


Price Lists of Aneroids 

of various types, sizes 

and mountings, post free 
on application, 


38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL ; 122 REGENT STREET, 
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LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 
TEACHING STAFF. 
L. S. Hatton, M.A., and 
F. S. Cuurcuitt, M.A. 
Hewitt, D.Sc., and 
Smitu, D.Sc. 
. A. Low, M.I.M.E. 
‘Morris, A.M LE.E. 

{ R. A: LEHFEL pr, D.Sc., and 
W. H. Warts, B.A., B.Sc. 

The DAY CLASSES for students over 16 years of age include full three 
years’ technical courses in Chemistry and Engineering, and three years 
courses for London University Degrees (Pass and Honours). 

EVENING CLASSES are held in Advanced Technical and Scientific 
subjects, and for London University Degrees. 

Valuable SCHOLARSHIPS are awarded by the Drapers’ Company in 
connection with the Day Classes. 

CaLenpDaR with full particulars po-t free, 44d. 
J. L. S. HATTON, Director of Studies. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal Cuares A. Koun, M.Sc., Ph.D., F.1.C. 


EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 

Also preparation for the B.Sc. Examination of London Uni- 


versity. 
Chemistry 
Physics 


EAST 


Mathematics ove 
Chemistry 


Mechanical Engineering... 
Electrical Engineering 


Physics 


A. Koun, M.Sc., 
and H. Burrows, A.R.C. s. 
S. WILLows, D.Sc. »M A 

Metallurgy O. BANNisTER, Assoc. R.S.M. 

Mathematics & LecceTt, B.A. 

Every facility for special and advanced practical work in well-equipped 
laboratories both in the afternoon and evening. 

The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 

For details of the Classes apply at the Office of the Institute, or by 
letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


A Comb ined Examination for Natural Science Scholarships and a 
tions will be held by the above Colleges, beginning on TUESD. 
DECEMBER 6, 1004. 

Three Scholarships and three Exhibitions will be offered ; with one ex- 
ception the value of these endowments will be £80 a year. 

The Subjects for Examination will be Physics, Cnemistry, and Biology. 
Cand.dates will not be expected to offer more than two of these. 

Particulars may be obtained by applicaiion to D. H. Naagt, Trinity 
College, Oxford. 


GLAMORGAN COUNTY COUNCIL. 


EDUCATION COMMITTEE. 
PHYSICAL INSTRUCTOR. 

The Education Committee desire to appoint a TRAVELLING IN- 
STRUCTOR. who must be a Trained Gymnast, to teach PHYSICAL 
EXERCISES, GYMNASTICS and DRILL in County Schools. 

The whole time of the person appointed shall be devoted to the service of 
the County Council, and he shall reside where directed by them 

Salary, £140 per annum, advancing by £10 a year to £170, with Travel- 
ling Expe:ses 

Applications, accomp a st of the system or systems 
candidates are qualified to teach, their previous teaching experience and 
ages, together with copies of their Dipiomas and of not more than three 
rec: nt testimonials, must reach the undersigned not later than December 7, 
1904. 

"Porsenal canvassing will be deemed a disqualification. 
JOHN JAMES, M.A., Ph.D., 
Chief’ Education Official. 
Education Department, Westgate Street, Cardiff, 
November 22, 1904. 


NATURE 


[NoveMBER 24, 1904 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, EC. 
FACULTY OF SCIENCE. 
DAY AND lage COURSES. 


J. KF. Macxenzig, Pb.D., D.S 
Chemistry -. H. Wen, Ph.D., B.A., B.Sc. 
next Grirritus. D.Sc. 


Physics .. D. Owen, B A., B.Sc. 


Mathematics 


. RENDLE, M. 
. Frirscu, Ph.D., 


D. Sc. 
B.Sc. 
B.Sc. 


Zoolog Untuank, \. 
& Mineralogy Geo. F. Haxris, F.G S. 
Assaying, Metallurgy & Mining. Gro. Patcuin, A.R.S.M 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes. 
EVENING CLASSES also in Biology, Physiology, Practical Geometry 
Building and Machine Construction, Steam, Theoretical and Applic 
Mechanics, Land and Quantity Surveying, and Estimating. 
Calendar 6d. (post free 8d.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab. 


EVENING CLASSES in ALL BRANCHES of SCIENCE 

Well-equipped LABORATORIES for Practical Work i: 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, 
all branches of PHYSICS. 

Special Courses for London University Matric., Inter. +, and Final B.A. 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classe- 


are also held in all Commercial Subjects, in Languages, Literature and Ar: 
All Classes are open to both sexes. 


SATURDAY COURSES for | , Inter., and Final B.A., B.Sc. 
DAY COMMERCIAL SCHOO 
Prospectuses, and all other oll gratis on application. 


DAVID SAVAGE, Secretary. 


HIGHER MATHEMATICS 
FOR SCIENCE AND OTHER STUDENTS. 


H by highly qualified graduates of 
Correspondence Tuition Oxford, Cambridge, London an: 


Royal Universities, in Algebra, Trigonometry, T heoretical Mechanics, Differ- 
enual and Integral Calculus, Pure Geometry, Geometrical Drawing, &c. 

Departments are at work preparing for London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Prot 
Preliminaries.—Apply to Mr. J. CHARLESTON, B.A., Burlington Corre- 
pondence College, 8 Crescent Grove, Clapham, 5.W. 


WANDSWORTH TECHNICAL 
INSTITUTE. 
F. GoopcuILp, Principal. 
DIPLOMA IN EDUCATION FOR SECONDARY TEACHERS. 
A Class for Teachers preparing far the London University Diploma for 


Teachers will commence on Monday, December 5, at 8 p.m. Full details 
of the Course may be obtained at the [nstite e, or free by post. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Evening 
Classes. Six students gained appointmenis at the July Examination. 
Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


PATENT OFFICE APPOINTMENTS. 


MECHANISM. A Special Course of Instruction in Mechanism for the 
Examination. in January is given on Saturdays at 2 p.m. 


Birkbeck College, Breams Buildings, Chancery Lane. E.C. 


anu 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—January (1905) Vacancies.—Required (1) Two Masters 
for Mathematics and esl Physics. Salaries, £160 and £150 
respectively. (2) Graduate for Physics and Mathematics. £140 to 
180. (3) Science Master for County School near London—Botany 
chief subject. £140 tocommence. (4) Science and Drawing. £150. 
(5) Chemistry and Physics, £100, resident. (6) Graduate for Science 
and Form work. £100, resident. For particulars of the above and 
m ny other vacancies, address GrirFiraHs, SMitH, & SMITH, 
‘Jutorial Agents (Kstd. 1833), 34 Bedford Street, Strand, London. 


HACKNEY INSTITUTE, 


DALSTON LANE, LONDON, N.E. 

The Governing Body require the services of an ASSISTANT 
LECTURER in the ye ye ad Vepar ment on two evenings per week 
Fee, 155. per evening of 2}”hours. 

Application, with testimonials, to be sent to the SkCKETARY not later 
than November 30, 1904. 


For other Scholastic Advertisements, see page xxxiv. 
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For Ladies, 
Gentlemen, and 
Children. 
Supplies 
warmth 
without 
weight. 


Guaranteed 


Non-shrinking. 


Price List with 
Patterns Free from 
Sole Manutacturers 


and Retailers, 
W. GREENSMITH DOWNES 


AND SONS, 
ore 143 George Street, Edinburgh. 


WOOLLEN UNDERWEAR. 


THE LIGHT-RUNNING 


YOST 


NOTED FOR ITS BEAUTIFUL WORK. 


Hilustrated Booklet post free. 


THE YOST TYPEWRITER CO., Lo., 
HEAD O FICE: 
50, HOLSORN VIADUCT, LONDON, 


Branches in all large towns. 


FOR WINTER-WORK 


Metol-Quinol 
Developer © 


Eqvally good for plates, films, 
bromide papers, gas-light 
papers and lantern slides. 
Economical, compact and 
portable. Keeps _ perfectly. 

vr carton to make 44 ounces, \/- 

Sold by all dealers and chemists 

WRITE FOR BOOKXNLET GRATIS 
BURROUGHS WELLCOME AND CO. 

LONDON, SYDNEY AND CAPE TOWN 


PHO. 105 


SANGER- SHEPHERD 


HAND-FED & AUTOMATIC ARC-LAMPS 


FOR 


PROJECTION and 
LABORATORY WORK. 


Automatie, from £2 15 0 
Hand-fed, from £5 5 O 


De Detailed Lists on 
Application. 


SANGER-SHEPHERD & CO., 


5, 6 & 7, GRAY’S INN P*SSAGE, 


N OVEMBER 24, 1904} 
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COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICAL INSTITUTE. 


The Council invite applications for the following post on the Teaching 
Staff of the Institute :— 

DEMONSTRATOR in MECHANICAL ENGINEERING. Salary, 
£150 per annum. 

Candidates must have read the Circular giving particular- of the duties 
attached to the post, copies of which may be obtained by sending a fully 
addressed envelop: to the Principat, Municipal Technical Institute, 
West Ham, FE. 

All applications must be lodged with the Princirar. before noon, 
December 5, 1904. 

By Order of the Council, 
FRED. E. HILLEARY, Town Clerk. 
Education Department, West Ham, E. 


CENTRAL TECHNICAL SCHOOLS 
FOR CORNWALL, TRURO. 


The Committee requires an ANALYTICAL CHEMIST with a_ sound 
knowledge of agriculture capable of teaching, and also to assist the 
Principal, Professor Clark. The appointment is for one year, but may 
become permarent. Salary, £200. Further particulars may be obtained 
from the Secretary. Applications, with testimonials, should be sent not 


later than November 20. 
A. BLENKINSOP, Secretary. 


Princes Street, Truro. 
November 15, 1904. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


ASSISTANT LECTURESHIP IN MATHEMATICS. 
The Council invite applications for the post of ASSISTANT 
LECTURER in MATHEMATICS at the above College. Applications, 
together with copies of testimonials, must reach the undersigned, from whom 


full par iculars may be obtained, not later than Monday, December 5, 1924. 
T. MORTIMER GREEN, Registrar. 


ESSEX EDUCATION COMMITTEE. 


COUNTY SCHOOL (SECONDARY DAY SCHOOL) 
AND TECHNICAL INSTITUTE, LEYTON. 
WANTED in JANUARY, a SCIENCE MASTER, to teach Botany 
and sume Elementary Science. Graduate. Salary, £140, increasing by 
to annually to £200. For particulars and Form of Application send 
stamped addressed envelope to the Secretary, County School and 
Technical Institute, Leyton, N.E. 


WEST MONMOUTHSHIRE SCHOOL, 
PONTYPOOL. 


ASSISTANT MASTé&RS wanted for January next. 
Mathematics, £150; Form Master, £120. 
Applications to be sent to the HEAD MAsrer. 


Science and 


Englishman (27), with Five Years’ German 
University Training and Ph.D. degree, speaking German fluently, 


NATURE 


desires situation in Manufactory, preferably of Dyes or Organic | 


Chemicals. Apply to W.," c/o NATURE. 


Substantial English Company desires to | 


extend its business by acquiring the British and Colonial rights of a 
new Chemical Product which is likely to be used on a very large 
scale for Industrial purposes. Advertisers have exceptional facilities 
for exploiting an invention of this kind. Offers, with full particulars, 
to be sent to Box ror, ‘I. B. Browne’s Advertising Offices, 163 Queen 
Victoria Street, E.C. 


For other Scholastic Advertisements, see page xxxii. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, to Duke Street, Adelphi, W.C. 


SECOND-HAND TELESCOPES. 

44 in. Atvan Crark, with Slow Motions, £50; 34 in. Srewarp. with 
Slow Motions, cost £60, £25; 9} in. Catver, Equatorial with Clock, 
Universal Mount, Mirror by Wirn. £45. 

List, including many others, on application. 
SECOND-HAND MICROSCOPES. 
Watson's Edinburgh H., £16; Swirr's Bacteriological, £13 10s. 
Coiuins’ Binocular, £10; Lerrz’ 11 B, with Mechanical Stage, £8 10s. 
List, including many others, on application. 


A. CLARESON & CoO., 
28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, LONDON, E.C. 
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ELECTRICAL and EXPERIMENTAL 


GLASS BLOWING. 


H. HELM, 
66 HATTON GARDEN, LONDON. 


Glass Blower & ACTUAL MAKER of “% &inds of X-Ray an 
Vacuum Tubes, Glass Instruments, MEnCURY PUMPS, &. 
Any kind of Glass Apparatus m e fron sketch, or 
repaired, for Scientific Men ai. t Laboratories. 
Lessons and Performances given here, or at Colleges, &c. 


RECTIFIED SPIRIT 


(SPIRITS OF WINE). 
B.P. and higher strengths. Duty paid; or Duty 
Free under Finanee Act 1902. 


METHYLATED SPIRIT 


Special Quotations to large 
Institutions. 


BOORD & SON, 
DISTILLERS SINCE 1750, 
115-121 Tooley Street, 
LONDON, S.E. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—**‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


NEW DOUBLE 
SURFACE CONDENSER. 


THE “IDEAL.” 


This is the best and cheapest Condenser on 

the market; all delicate parts are protected 

by outer jacket, and the water cannot over- 

flow into the distillate. Made in two sizes, 6” 
and 8”, 4/6 and 5/6 each. 


Apparatus for estimation of suipbur in spent oxide. 


ga Nature says :—“ This is one of the most com- 
pact and efficient condensers which has come before our 
notice. We have tested it for condensing such volatile 
substances as ether, carbon disulphide, and acetone, 
and have found that even with rapid distillation the 
condensation is very complete. Generally speaking, 
in order to condense these substances satisfactorily, it 
is necessary to employ a very long condenser ; of course, 
this means using a great amount of bench space. As 
the new condensers are used in a perpendicular posi 
tion, the saving in space is very great.” 


SOLE MAKERS— 


BREWSTER, SMITH & CO., 


6 CROSS STREET, 
FINSBURY PAVEMENT, LONDON, E.C 


All kinds of Apparatus for Science Teachi:-g. 


tas 
¢€ 
” | H 
| 
| 
== 
| 
| 
: 
> 
| 
— 
| 
} 
| 
LA 
| 
SS 
Ag 
aa 


Duty 


ser on 
otected 
t over- 
izes, 6” 


ost com- 
fore our 
volatile 
acetone, 
tion the 
peaking, 
f course, 
ace. As 
lar posi 


CO., 
N, E.C 


achirg. 


NOVEMBER 24, 1904] 


NATURE 


CONSTABLE & LIsT. 


MAXWELL’S THEORY AND WIRELESS TELEGRAPHY. 
THEORY AND HERTZIAN OSCILLATIONS. By H. POINCARE. 
THE PRINCIPLES OF WIRELESS TELEGRAPHY. 


By J. J. Thomson, D.Sc., LL.D, Ph.D. F.R.S. 
SMOKE LREVENTION AND FUEL ECONOMY. 


Fully Illustrated. Price 6s. net. 


ELECTRICITY AND MATTER. 


Price 5s. net. 


KERSHA F.I.C. Demy 8vo. 


Part 
‘Translated by K. VREELAND. Part 
By K. VREELAND. Price tos. 6d. net. 


By W. H. Booth and J. B. 


ENTROPY: or THERMODYNAMICS, from an ENGINEER’S STANDPOINT. 


By JAMES SWINBURNE. Price 4s. 6d. net. 


“*, . . May be recommended to all who desire a true and th 4 
of heat motors.”—Mechanical E ngineer. 


ion of the ph of heat and the principles that determine the efficiency 


WANDERINGS IN THE GREAT FORESTS OF BORNEO. Travels and Researches 


OF A NATURALIST IN SARAWAK. By Dr. ODOARDO BECCARI. 
With numerous Illustrations and Maps. 


GUILLEMARD, M.A. Demy 8vo. 


Revised and Edited by F. H. H. 
16s. net. 


SCIENCE AND IMMORTALITY. By William Osler, M.D., F.R.S., Regius Professor 


of Medicine at Oxford. 2s. 6a. 


CLINICAL AND PATHOLOGICAL OBSERVATIONS ON ACUTE ABDOMINAL 


DISEASES. By EDRED M. CORNER, B.Sc.Lond., 


ANTI-TYPHOID INOCULATION. 


M.A., M.B., &c. 


A Short Treatise, containing an Exposition of the 
PRINCIPLES OF THE METHOD AND A SUMMARY OF THE RESULTS ACHIEVED BY 


Demy 8vo. 35. 6d. net. 


ITS APPLI- 


CATION. By A. E. WRIGHT, M.D. (Univ. of Dublin), late Professor of Pathology, Army Medical School, Netley ; 


Pathologist to St. Mary’s Hospital, Paddington. 
NEW METHODS OF TREATMENT. 


By Dr. Laumonier. 
from the Second Edition by W. H. SYERS, M.A., M.D. Crown 8vo. 


Price 3s. 6d. net. 


Translated and Edited 
Price 7s. 6d. net. 


THE SURGERY:OF THE DISEASES OF THE APPENDIX VERMIFORMIS 
AND THEIR COMPLICATIONS. By WILLIAM H. BATTLE, F.R.C.S., and EDRED M. CORNER, M.B., 


B.Ch., F.R.C.S. Demy 8vo. Price 7s. 6d. net. 


THE LYMPHATICS. By G. Delamere, P. Poirier, and B. Cuneo. 
C. H. LEAF, M.A., M.D., F.R.C.S. With 117 Illustrations and Diagrams. 


“An excellent account of the present state of knowledge of the lymphatics . 


practitioner.” — 7he Lancet. 


Translated by 
Price 18s. net. 
- - will prove useful to the anatomist, the physiologist, and the 


CLINICAL CAUSES OF CANCER OF THE BREAST. By Cecil H. Leaf, F.R.C.S. 
16 JAMES STREET, HAYMARKET, S.W. 


Demy 8vo. 2s. net. 


IN THREE VOLUMES, 


SIX GUINEAS NET EACH. 


*." Subscriptions will only be received for the Set of Three Volumes. 


THE MAMMALS OF GREAT BRITAIN AND IRELAND. 


By J.:G. MILLAIS, F.Z.S. 


4to (13 in. by 12in.), cloth, gilt edges. 
Vor. I. is Now REapy. 
With 18 Photogravures by the Author; 
31 Coloured Plates by the Author, ARCHIBALD THORBURN, and G. E. LODGE; 
and 63 Uncoloured Plates by the Author and from Photographs. 
It is hoped that Vols. II. and III. will be issued at intervals of eight months each. 


*.* Only 1,025 Copies printed for England and America. 
PATERNOSTER ROW, LONDON, E.C. 


LONGMANS, GREEN, & CO., 39 


Prospectus, with Plate, sent on application. 


New YorK AND BOMBAY. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W 


NOW READY. With 816 Illustrations from Photomicrographs. 
Sup.-Roy. 8vo. Price 31s. 6d. 


STUDIES IN HETEROGENESIS. 
By Dr. CHARLTON BASTIAN, F.R.S., 


Consulting Physician to University College Hospital, and the 
National Hospital for the Paralysed and Epileptic. 


WILLIAMS & NORGATE, 14 HENRIETTA STREET, W.C. 


BARGAINS in SCIENCE BOOKS 


BOOKS IN NEW CONDITION AT GREATLY REDUCED PRICES. 
December Catalogue of Publishers’ Remainders, including 
Science Works and all latest purchases. Post Free on appli- 

cation. Also special catalogue of Juvenile Books. 
H. J. GLAISHER, Remainder & Discount Bookseller, 
57 Wigmore Street, London, W 


TO SCIENTIFIC MEN ABROAD 


English Books (New and Second-hand) and Periodicals 

promptly supplied at lowest rates. German and French 

Banknotes and Stamps received in payment. References 
in all parts of the world. 


W. MULLER, Export Bookseller, London, W. 
59 CASTLE STREET EAST, OXFORD STREET. 
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SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 

we LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS © 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 


J. POOLE & CO. 
(EsTABLISHED 1854), 
104 CHARING CROSS ROAD, 
LONDON, W.C 
(Formerly of 39 HOLYWELL STRE ET, STRAND). 
Oe Enquiries by letter receive immediate attention. 


THOMAS PRINCE, 


SCIENTIFIC BOOKSELLER. 


All books advertised and reviewed in NATURE are — 
at lowest cash prices. 
Orders by post promptly dispatched. 
85 PRAED STREET, LONDON, W. 


E. GEORGE & SONS, 


and Dealers in Scientific, Literary, and other 
Journals and Reviews, and Publications of Learned 
and Scientific Societies, in Sena Sets, Volumes, 
or 


arts. 
Agents for British, Foreign, and Colonial Libraries, Institutions, and | 


Private Book Buyers. Current Catalogue sent post free on application. 
Books sought for. Correspondence Invited. Allcommunications answered. 
LIBRARIES OR SMALL COLLECTIONS OF BOOKS PURCHASED. 

All Orders promptly executed. Established 1820. 


151, WHITECHAPEL ROAD, LONDON, ENG. 


THE TRAM-CHRONOGRAPH. 


BY 


F. JERVIS-SMITH, M.A., F.R.S. 


2/- Post FREE. 


MOGRIDGE, 3 ST. GILES, OXFORD. 


DRAWING INSTRUMENTS. 


Best Make and Finish. 
SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 


Obtained through any Optician. 
ROBERT NICHOLL, 153 HIGH HOLBORN, LONDON. 


ON SALE. 


Second-hand Astronomical Telescopes, 4” for £21, 33” for £12, 
}” for £9, 3” for £3 10s., all complete, stand and eyepieces.—Prismatic 
Binocular Field Glass (best make) for £5, magnification 9, sold elsewhere 
6 10s.—Mieroscopes : Powg.. & LEALAND complete with mechanical 
and safety eee, Polariscope and following objectives, all by P. and L., 2”, 
1”, 4", 4", 8", a”, offered £14, cost over four times this amount.— 
Swift's ‘Best Presentation Binocular, mechanical stage, graduated 
rotary stage, with Switt’s complete substage and condensers, 5 eyepieces 
and 3 objectives, offered £12, cost £42.—Cotton Spinners’ Microscope 
offered for 15s. Many others from £2 10s. upwards.— Magnificent 
Chemical Balance, cost £18, offered for £6 10s. we 
Cabinet, having 54 drawers in two tiers, co:ked and glazed, 15 
Several Smaller Cabinets. —Microscope Slides on approval at 4s. ne 
doz., or my selection 50 for 12s. 


Rev. H. MILLS, Greenside, Kendal. 


BOOKSELLERS ... 


J. & A. CHURCHILL'S LIST. 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


| Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., 
with the co-operation of ADAM SEDGWICK, M.A., 
F.R.S., W. F. R. WELDON,. M.A., F.R.S., and 
SYDNEY J. HICKSON, M.A., F.RS. 


With 11 Plates. 


| On the Existence of an Anterior Rudimentary Gill in Astaces 
fluviatilis, Fabr. By MARGERY MOSELEY. 
| On the Development of Flagellated Organisms (Trypanosomes) 
from the Spleen Protozal Parasites of Cachexial Fevers and 
Kala-Azir. By LEONARD RocGers, M.D., M.R.C.P., 
I.M.S., Acting Professor of Pathulogy, Medical College, 
Calcu ta. 
| The Islets the Pancreas in Teleostei. By JoHN 
RENNIE, D.Sc., F.R.M.S., Assistant in Zoology, Aberdeen 
University. 
| Observations on the Maturation and Fertilisation of the Egg of 
the Axolotl. By J. W. Jenkinson, M.A.Exeter College, 


Contents of No. 191 (November). Ios. 


Oxford, Assistant to the Linacre Professor of Comparative 
Anatomy. 
| Notes on the Anatomy of Gazelletta. 
Fow er, B.A., 


By G. HERBERT 
Ph.D., F.L.S. 


THE EXAMINATION OF WATERS and 
WATER SUPPLIES. By J. C. THRESH, D.Sc., M.D, D.P.H. 

| With 19 Plates and 13 Figures inthe Text. 14s net. 
| THE ELEMENTS OF CHEMISTRY. 


By M. M. PATTISON MUIR, M.A., Fellow and Prezlector in 
Che With Illustra. 
tions. 


Professors CLOWES AND COLEMAN'S ILLUSTRATED 
CHEMICAL HANDBOOKS 


For Colleges, Technical Institutes, Polytechnics, 
Schools, and Schools generally. 


PRACTICAL CHEMISTRY and QUALI- 


TATIVE ANALYSIS. Seventh Edition. 8s. 6d. 
QUANTITATIVE ANALYSIS. Sixth 
Edition. tos. 
ELEMENTARY PRACTICAL CHEMIS- 
TRY. Fourth Edition. 


Part I. General Chemistry. 2s. 6d. net. 
Part II. Analytical Chemistry. (Qual. and Quant.) 2s. 6d. net. 


INTRODUCTION TO QUANTITATIVE 


ANALYSIS. 4s. 6d. 


CHEMISTRY, INORGANIC & ORGANIC. 
With Ni-th Edition. By JOHN MILLAR THOM- 
SON, F.R.S., Professor of King's College, London, and 
ARTHUR G. BLUX AM, F.I.C. ith 284 Engravings. 18s. net. 


THE ANALYST’S LABORATORY COM.- 
PANION : a Collection of Tables and Data for Chemists and Students. 
By ALFRED E. JOHNSON, F.I.C. Third Edition. 6s. 6d. net. 


WAGNER'S CHEMICAL TECHNOLOGY. 
Translated and Edited by SiR WILLIAM CROOKES, F.R.S., from 
the Thirteenth German Edition. 8vo, with 596 Engravings. 32s. 


By J. REYNOLDS GREEN, Sce.D., F.R.S., 


Professor of Botany to the Pharmaceutical Society. 


VEGETABLE PHYSIOLOGY. 


With 184 Illustrations, tos. 6d. 


A MANUAL OF BOTANY. 


In Two Vols , Second Edition, with nearly 1200 Illustrations. 


Vol. I.—MORPHOLOGY AND ANATOMY. 7s. 6d. 
Vol. II. ATION AND 


mistry of Gonville and Caius College, Cambridge. 
10s. 6d. net. 


Organised Science 


105. 


Lonpon: J. & A. CHURCHILL, 7 GT. MARLBOROUGH ST. 


XXXVI 
I 
|| 
= 
| 
< 


NOVEMBER 24, 1904] NATURE XXXVii 


‘ SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


° CHRISTIAN WORSHIP: ITS ORIGIN AND EVOLUTION. 


By Monsignore DUCHESNE. Translated by M. L. McCiure from the Third Edition of ‘‘ Les Origines du Culte Chrétien.” 
Second English Edition, Revised. Demy 8vo, cloth boards, ros. 
“7 The Third Editicn of the French Original was lately published in Paris. This Translation represents not only that Edition, 
"9 but contains also Additional Matter just received from Monsignore Duchesne. There is also added, by request, a Translation of 
id the ** Peregrinatio” of Etheria (Silvia). 
It is not too much to say that this is the most important work which has appeared on this subject. It forms an acceptable 


Christmas present to clergymen and others. 
Ms EARLY BRITAIN.—CELTIC BRITAIN. 


By Principal RHYS. Third Edition, Revised. Feap. 8vo, with 2 Maps, cloth boards, 3s. 


‘ MARVELS IN THE WORLD OF LIGHT. 
e, A Popular Study of the Phenomena of Light, Colour, and Sight. 
By the Very Rev. C. T. OVENDEN, D.D., Dean of Clogher. With numerous Illustrations. Crown 8vo, cloth boards, 2s. 6d. 
iN 
en 
“THE EVIDENCE OF THINGS NOT SEEN.” 
of I. FROM NATURE. II. FROM REVELATION. 
se, By J. A. FLEMING, M.A., D.Sc., F.R.S. Crown 8vo, paper cover, 6d. ; cloth boards, 1s. 
ve 
WAVES AND RIPPLES IN WATER, | STAR ATLAS. Containing Maps of all 
RT AIR, AND AZTHER. Being a Course of Christmas Lecture delivered | the Stars from 1 to 6°5 Magnitude between the Nor:h Pole and 34° 
at the Royal Institution of Great Britain by J. A. FLEMING, M.A., South Declination, and of all Nebule and Star Clusters in the same 
F.R.S. With numerous Illustrations. Crown 8vo, cloth of With 
ards, 55. xplanatory Text by Dr. ERMANN Jf. LEIN. ranslated by 
id Epmunp McC.ure, M.A., M.R.LA., F.L.S. With 18 Maps. Third 
H MATTE R, ETH E R, AND MOTION : the Edition (R.A. and Dec. brought up to 1900 as far as Text is pls 
‘ Factors and Relations of Physical Science. By A. E. DOLBEAR, Revised and Enlarged. Imperial 4to, cloth boards, ros. 
A.B., A.M.M.E., Ph.D., Professor of Physics, Tuft’s College, U.S.A. | 
"4 English Edition, Kdited by Prof. Atrrep Lopce. Illustrated. The DAWN of CIVILIZATION —EGYPT 
in Sun, AND CHALD&. Fourth Edition, Revised and Enlarged, by Prof 
ra- FREAKS AND MARVELS OF PLANT MASPERO.  kdited by the Rev. Prof. Savce. Translated by M. L. 
LIFE: or, Curiosities of Vegetation. By M. C. COOKE, M.A., McC.ure. With Map and over 470 I!lustrations, including 3 Coloured 
LD. Revised Edition. With numerous Illustrations. Post 8vo, | 2 +s nt 4to, cloth, bevelled boards, 24s.; half-morocco (bound 
cloth boards, 6s. | y Riviere), 48s. 
- WAYSIDE SKETCHES. By F. Edward THE STRUGGLE of THE NATIONS.— 
—— F.L.S. With numerous Illustrations. Crown 8vo, cloth EGYPT, SYRIA, AND ASSYRIA. By Prof. MAS°ERO. Edited 
I rds, 45. | by the Rev. Prof. Sayce. Translated by M. L. McCrure. With 
? MAN AND HIS HANDIWORK. By the Maps, 3 Coloured Plates, and over 400 Illustrations. Demy 4to 
late Rev. J. G. WOOD, Author of “Lane and Field,” &. With | @Pproximately), cloth, bevelled boards, 25s. ; half-morocco (bound by 
th about 500 Illustrations. Large post 8vo, cloth boards, 7s. 6d. | Riviere), 50s. 
FLOWERS of the FIELD. BythelateRev. THE PASSING OF THE EMPIRES. 
C. A. JOHNS, B.A., F.L.S. Thirtieth Edition. Entirely Re-written | 850 B.C. to 330 B.C. By Prof. MASPERO. Edited by the Rev. 
5- and Revised by Prof. G. S. Boutcer, F.L.S., F.G.S., Professor | Prof. Sayce. Translated by M. L. McC.ure. With Maps, 3 Coloured 
of Botany in the City of London College. With numerous Woodcuts. Plates, and numerous Illustrations. Demy 4to (approximately), cloth, 
Small post 8vo, cloth boards, 7s. 6d.; half-calf, gilt edges, 14s. bevelled boards, 25s. ; half-morocco (bound by Riviere), sos. 
E THE ROMANCE OF SCIENCE SERIES. 
C SOUNDING THE OCEAN OF AIR.' DISEASES OF PLANTS. By Prof. 
Being Six Lectures delivered before the Lowell Institute of Boston in | MARSHALL WARD. With numerous Illustrations. Post 8vo, cloth 
2 December, 1898, by A. LAWRENCE ROTUH, S.B., A.M. With | boards, 2s. 6d. 
4 numerous I!lustrations. Small post 8vo, cloth boards, 2s. 6d. | TIME and TIDE: a Romance of the Moon. 
"i THE MACHINERY of the UNIVERSE. | Third Edition, Revised. By Sir ROBERT S. BALL, LL.D, F.R.S. 
: - Mechanical Grecegtiens of Physical Phenomena. By A. E. Illustrated. Post 8vo, cloth boards, 2s. 6d. 
nts. .BEAR, A.B., A.M., M.E., Ph.D., Professor of Physics, Tuft’s THE STORY ofa TINDE R-BOX. B the 
one Aaa Small post 8vo, with several Diagrams. Cloth late CHARLES MEYMOTT TIDY, M.B.MS., OF With 
. numerous Illustrations. Post 8vo, cloth boards, 2s. 
om THE SPLASH OF A DROP. By Prof. THE BIRTH and GROWTH of WORLDS. 
sheet ele? lama With numerous Diagrams. Post 8vo, cloth | A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, cloth boards, rs. 
ad | P 
OUR SECRET FRIENDS AND FOES. | 
By PERCY FARADAY FRANKLAND, Ph.D., B.Sc. (Lond.), the London Institution in December, 1889, and leaner, sien, tales 
— ae Baie. ee one Enlarged, with several Illustra- | a Juvenile Audience. By C. V. BOYS, A.RS.M., F.R.S. With 
. . post 8vo, clot ards, 35. numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 


“*Itis a book which every Clergyman, every Magistrate, every Guardia : 
of the Poor, every Governor of a School, ought to possess onl eee — | SPINNING TOPS. The Operatives’ Lec- 
Cuardian. ture of the British Association Meeting at Leeds, September, 1890. By 
COLOUR. By Sir W. de W. Abney, K.C.B., F.R.S. With numerous Diagrams. 
F.R.S. With numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. THE ‘MAKIN G. OF FLOWE RS B th 
ns. : e 
COAL. By Prof. R. Meldola. With | ~ Rey. prof GEORGE HENSLOW. M.A, F.GS. Le Wis 


numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. several Illustrations. Post 8vo, cloth boards, 2s. 6d. 


me London: Northumberland Avenue, W.C.; 43 Queen Victoria Street, E.C, Brighton : 129 North Street. 
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MR. EDWARD ARNOLD'S LIST. 


THE CHEMICAL SYNTHESIS 
OF VITAL PRODUCTS, 


And the Inter-Relations between Organic Compounds. 


By RAPHAEL MELDOLA, F.R.S., Professor of Chemistry in the City 
and Guilds of London Technical College, Finsbury. 


Vol. I. Super Royal 8vo. 215s. net. 


THE BECQUEREL RAYS AND 
THE PROPERTIES OF RADIUM 


By the Hon. R. J. STRUTT, Fellow of Trinity College, Cam bridge. 
Demy 8vo. 8s. 6d. net. 


AN INTRODUCTION TO THE 
THEORY OF OPTICS. 


By agrees SCHUSTER, Ph.D. (Heidelberg), Sc.D. (Cantab.), 


S., Professor of Physics at the University of Manchester. 
Demy 8vo. 158. net. 


THE ELECTRIC FURNACE. 


By HENRI MOISSAN, Membre de l'Institut, Professor of Chemistry at _ 


the Sorbonne. Translated by A. T. de MOUILPI ED, B.Sc. (Lond.), 
M.Sc. (Vict.), Ph.D., Assistant Lecturer - Chemistry in ‘the University of 
Liverpool! 


Demy 8vo. Authorised English Edition. 10s. 6d. net. 


HOUSE, GARDEN, AND FIELD. 
A COLLECTION OF SHORT NATURE STUDIES. 
By L. C. MIALL, F.R.S., Professor of Biology, University of Leeds. 
With numerous Diagrams. Crown 8vo. 6s. 


ENGLISH ESTATE FORESTRY. 


By A. C. FORBES, Lecturer on Forestry at the Durham College of Science, 
Newcastle, lately Forester on the Marquis of Bath's Longleat Estate. 
With Illustrations, Demy 8vo. 12s. 6d. net. 


London: EDWARD ARNOLD, 41 & 43 Maddox Street, W. 


SELF-REGISTERING 
AND 
SELF-RECORDING 


(ELECTRICAL) 


RAIN 
GAUGES. 


THE ‘ WILSON’ 
SELF-REGISTERING 
RAIN GAUGE. 


fa Descriptive Circular 
Post Free. 


The ‘WILSON’ 
SELF-RECORDING 
ELECTRICAL 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart, 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


'f any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


| PASTORELLI & RAPKIN, 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


| Telephone No. 1981, Holborn. Telegrams—‘‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


CAMBRIDGE UNIVERSITY PRESS. 


The ANALYTICAL THEORY of LIGHT. 
By JAMES WALKER, M.A., Christ Church, Oxford, Den. onstrator 
of Physics in the Clarendon Laboratory, Oxford. Royal 8vo. 155. net. 

The DYNAMICAL THEORY of GASES. 
By J. H. JEANS, M.A., Fellow of Trinity College, Cambridge. 
Royal 8vo. 155. net. (/mmediately. 

A TREATISE on ANALYTICAL DYNA- 
MICS. By E. T. WHITTAKER, M.A., Fellow of Trinity College, 
Cambridge. a 8vo. 12s. 6d. net. [/mmediately. 


OW READY, THIRD EDITION. 


ELEMENTS of the MATHEMATICAL, | 


THEORY OF ELECTRICITY AND MAGNETISM. By J. J. : 
THOMSON, M.A., D.Sc., LL.D., Ph.D., F.R.S., Fellow of Trinity 
College and Cavendish Professor of E xperimental Physics in the 
University of Cambridge. Third Edition. Crown 8vo. 10s. 

Extract from Preface to Third Edition.—“ The most important of the 
alterations made in this edition is a new chapter on the properties of moving 
electrified bodies ; many of these properties may be proved in a simple way, 
and the important part played by moving charges in modern physics seems 
to warrant a discussion of their properties in even an elementary treatise.’ 


CONDUCTION OF ELECTRICITY 
THROUGH GASES. By J. J. THOMSON, M.A., D.Sc., LL.D., 
Ph.D., F.R.S. Demy 8vo. 16s. {c ‘ambridge Physical ‘Series. 

TIMES.—“ It is difficult to think of a single branch of the physical 
sciences in which these advances are not of fundamental importance. The 

physicist sees the relations between electricity and matter laid bare in a 

manner hardly hoped for hitherto. . The workers in the field of science 

are to-day reaping an unparalleled harvest, and we may congratulate our- 
selves that in this field at least we more ‘than hold our own among the 
nations of the world.” 


RADIO-ACTIVITY. By E. Rutherford, 
D.Sc., F.R.S.C., Macdonald Professor of Physics, McGill University, 
Montreal. Demy 8vo. ros. 6d. net. [Cambridge Physical Series. 

JOURNAL OF THE RONIGEN_ SOCIETY.—* The book, con- 
taining, as it does, practically all that is known about the radio-active 
elements, is likely for some time to come to be regarded as the standard 
work upon the subject.” 


London: C. J. CLAY & SONS, Cambridge 


| THE CAMBRIDGE BIOLOGICAL SERIES.—New Volumes. 
General Editor—ARTHUR E. SHIPLEY, M.A., F.R.S., Fellow and 
Tutor of Christ's College, Cambridge. 
NOW READY, SECOND EDITION. 
ZOOLOGY. An Elementary Text-Book. 
By A. E. SHIPLEY. M.A., F.R.S., and E. W. MACBRIDE, 
M.A. (Cantab.), D.Sc. (London). Second Edition. Demy 8vo, with 
numerous Illustrations. 10s. 6d. net. 


MORPHOLOGY and ANTHROPOLOGY : 
| a Handbook for Students. By W. L. H. DUCKWORTH, M.A., 
Fellow of Jesus College, Cambridge ; ; University Lecturer in Physica) 
Anthropology ; Correspondant Etranger de la Société d’Anthropologie 
de Paris. Demy 8vo. 1ss. net. (Jmmediately. 


| TREES. A Handbook of Forest Botany for 
the Woodlands and the Laboratory. By H. MARSHALL WARD, 
» D.Sc., F.R.S., Professor of Botany in the University of Cambridge. 
Vol. I. BUDS and TWIGS. With numerous Illustrations. Crown 
8vo. 45. 6d. net. 
(To be completed in Six Volumes. II. LEAVES. III. INFLOR- 
ESCENCES and FLOWERS. IV. FRUITS and SEEDS. 
V. SEEDLINGS. VI. GENERAL CHARACTERS.) 
ATHENA UM.—* A volume for which botanists and others owe their 
cordial acknowledgments to the Cambridge Professor, and which will make 
—_ await with eagerness the publication of its companion on leaves and 
lowers. 


STUDIES from the ANTHROPOLOGICAL 
LABORA ORY, THE ANATOMY SCHOOL, CAMBRIDGE. 
By W. L. i . DUCKWORTH, M.A. Demy 8vo. os. net. 

(/mmediately. 


THE CAMBRIDGE PHYSICAL SERIES. —New Volume. 
General ona H. NEVILLE, M. R.S., and 
D. WHETHAM, M.A., 

A TREATISE ON THE ‘THEORY OF 
ALTERNATING CURRENTS. By ALEXANDER RUSSELL 
M.A., M.I.E.E., late Scholar and Assistant Lecturer of Gonville and 
Caius College, Cambridge ; Lecturer in Applied Mathematics, and 
Superintendent of the Testing Department, Faraday House, London 

} Vol. I. Demy 8vo. 125. net. 


University | Press Warehouse, Ave Maria Lane. 
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MUIRHEAD CO., 


SUBDIVIDED 
CONDENSER. 


Subdivided into two parts, A and B. 
lhe accuracy of the whole may be 
at any time confirmed, by check- 
ing the ratio of the two parts. 
Dr. Muirhead’s certificate giving 
the exact values of the two parts 
is sent with all condensers of this 
pattern. 


STANDARD CONDENSERS AND 
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of 
General Electrical 
and 
X-Ray Apparatus. 


Telegrams: 
** Secohm, London.”’ 


Telephone: 
779 Westminster. 


STANDARD CELLS 


ALWAYS IN STOCK. 


12 CARTERET ST,, QUEEN ANNE'S GATE, 


WESTMINSTER, 


s.W. 


WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


A SILVER 
and a BRONZE 
MEDAL 


have been awarded to the 


“GERYK” 


(Fleuss Patent) 


Vacuum Pump 


at the 
ST. LOUIS EXHIBITION. 


A mechanical pump giving a vacuum 
comparable with that obtained by a 
mercury pump. 


Price from Write for 
£4:5:0. List F. 45. 


POulsometer Engineering C2 12 


Nine Elms Ironworks. Reading. 


| 


Makers of all Kinds 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1go0. 


JAS. J. HICKS, 


} 8, 9 & 10 HATTON GARDEN, LONDON,” 
} SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 
Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


3 STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
{STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


q Air Meters, Anemometers, Boiling Point Apparatus, 

Burettes, CATHETOMETERS, Clinometers, Drawing 

q instruments, Eudiometers, Gas, Steam and Water 

7 Gauges, Hydrometers, MICROSCOPES, Plane 

Tables, POLARIMETERS, Pyrometers, RANGE 

FINDERS, SEXTANTS, Spectroscopes, Sphygmo- 
Ss; hi Recorders, THEODOLITES, Wind 

Vanes, &c., 


Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 


Prompt Attention to all Orders and Inquiries. 


na Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single Instruments. 


THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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sent post DK NSER, also “Abbe, as new. Eyepieces by Leitz. PRISMATIC 
Feacer ¢ ature’ on application to CULARS, Goerz and others. Photographic Lenses, &c. SURGEON 
the Publishers. OPE Ra’ TION Outfit, very fine, new. Many other useful articles. 1 .i. 


free on application to 


ST. MARTIN'S STREET, LONDON, W.C. | Mr. H. CLARKE, 104 LEADENHALL STREET, LONDON. 


HIBBERT’S MAGNETIC BALANCE. 


(Patent No. 15,821.) 


For measuring pole 5 Unequalled as 4 


strengths in C.G.S. convenient Appa- 
ratus for clearly anc 


units, intensity of a 


efficiently teachin: 


field, value of a 


current, &c. Magnetism. 


PRICES. 


No. 2. In glass ease with lever and fine adjustments ne . FT 10 

No. 3. Similar to No. 1, but —_ agute matte ange supports, serew adjustments, and 
levelling serews ... : . 10 


Write for descriptive pamphlet to the SOLE MAKERS— 


Ww. & Co. 
‘‘GRANTA” WORKS, CAMBRIDGE. 


PRICE LISTS ON APPLICATION. 


MACMILLAN & CO”S NEW BOOKS. 


VOLUME VII. JUST READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., anp A. E. SHIPLEY, M.A., F.R.S. 
TO RE COMPLETED IN TEN VoLuMEs. FuLty ILLUusrrarep. 8vo, PRICE 17s. NET EACH. 


VOLUME VII. FISHES, &c. 


HEMICHORDATA, by S. F. HARMER, Sc.D., | FISHES (exc'usive of the Systematic Account of Teleostei) 
F.&.S. By T. W. BRIDGE, Sc.D., F.R.S. 

ASCIDIANS AND AMPHIOXUS. By W. A. HERD- | FISHES (Systematic Account of Teleostei). By G. A 
MAN, D.Sc., F.R.S. BOULENGER, F.R.S. 


IMPORTANT N NEW W WORK ON ANTHROPOLOGY. 


THE NATIVE TRIBES OF SOUTH-EAST AUSTRALIA. 


By A. W. HOWITT, D.Sc., 
Hon. Fellow Anthropological Institute of Great Britain and Ireland. 
With numerous Illustrations and Maps. 8vo. 21s. net. 


SECOND EDITION NOW READY. 


THE PRINCIPLES OF INORGANIC CHEMISTRY. By Ostwa tp. 
Translated with the Author’s sanction by ALEX. FINDLAY, M.A., Ph.D., D.Szc., Lecturer on Physical Chemistry, 
University of Birmingham, With 126 Figures in the Text. Second Edition. 8vo. 18s. net. 


MACMILLAN & CO., LIMITED, LONDON. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S. Ww. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Security. Hlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 18s1. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


MIGROSCOPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 
row being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Fcur actual Rock Sections. 
Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70, The Moto-Photo Camera /or taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. Matpen, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
com Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. plied to the Royal Polytechnic Institution, Dr. H. Grattan 
GUINNESS, Suppl Patent Pamphengo Science Lanterns. The Universal 
Lantern 4- -inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, 5@. List of 
60,000 Slides and 300 Lecture Sets, Science Subj —_ Views, &c., 6d.; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Speciatist, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


NOTICE. 


PROOF COPIES, on India Paper, of the Photo- 

gravure Portrait of LORD RAYLEIGH 

(ordinary impressions of which were pre- 

sented with *‘Nature” of August 18) can be 

obtained from the Publishers at 5s. each, or 
post free for 5s. 6d. 


*.* A Complete List of the Portraits published in the Series of SCIEN- 
rIFIC WORTHIES will be sent to anyone making application for the 


same. 


OFFICE OF “ NATURE,” ST. MARTIN'S ST., LONDON, W.C. 
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WATKINS & DONGASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS' EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved con Soeady First-class Workmen 
true to Nature 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Sete) 5/6; 4 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and F< yssils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, %c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGIIAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. ' 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyliia, Alcy- 
onium ; "Horm iphora (preserved) ;" Leptoplana; Lineus, Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, 3uccinum, Eledone, 
Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus. 
Ascidia, Salpa (preserved), Scyllium, Kaia, &e., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


Communications to the Editor, 
SUBSCRIPTIONS TO NATURE.” 


s. a@.|Toatt Praces Aproap:i— £€ s. d. 

Yearly . rt Yearly 110 6 
ialf-yearly 6 Half-yearly 6 
uarterly 6 Quarterly Bo 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Pubiishers; Editorial 
The telegraphic address of Nature is Puusis,’’? 


CHARGES FOR ADVERTISEMENTS. 


s. d. a & 
*Three Lines in Column o 2 6] Quarter Page, or Half 
ne Sixteenth Page,or ig thCol. 10 
One Eighth Page, or Quarter Halfa Page, oraColumn 3 5 oc 
Column o 18 6| Whole Page . 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
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IMPORTANT ANNOUNCEMENT. 
d'Arsonval’s Latest (1904) Apparatus, 


DISPENSING WITH COILS & INTERRUPTERS. 
For producing, perfectly regulating, and exactly measurin 
X-RAYS & HIGH-FREQUENCY CURRENTS. 


(Protected by Numerous Patents.) 
SILENT IN WORKING. 


SIMPLE IN MANIPULATION. 
This apparatus has been already installed by many of the chief workers in Electro-Therapeutics in France and England 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 7° 


where the apparatus may be seen working. 


COUNTRY House LiGHtTincG 


LONDON, W.C., 


FAR LARGER 


THE MOST fie 
GIVE STILL 
SYSTEM KNOWN. | RESULTS. 


CAS an be obtained for ONE PENNYWORTH of fuel per h ing a CROSSLEY 

= 1 ean be obtained for of fuel per hour using a 

eee Gave tra ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to 


CROSSLEY BROS... D., OPENSHAW, MANCHESTER. 


ELECTRO-THERAPEUTICS 


WATSON’S NEW PATTERN HIGH-FREQUENCY APPARATUS, 
INCREASED OUTPUT. NEW DESIGN. EASILY MANIPULATED. 
Induction Coils. Static Machines. 
Finsen Type Lamps. Light Baths. 
SS Wibratory Apparatus. 


OF MAXIMUM ACTIVITY IN 

(about two million — 
on OF MEDIUM ACTIVITY STOCK. 
OF MODERATE ACTIVITY 
WATSON & SONS are prepared to submit Estimates and to accept Orders for the 
above Apparatus from Hospitals, Institutions, Laboratories, Private Practitioners, & &e 
Operators sent to any part to instruct in the use of Apparatus supplied by us. 


W vite for aa strated Price List No. 7, post ree on application. 
w. WATSON & . SONS, Opticians to His Majesty's Government, 313 HICH HOLBORN, LONDON, W.C. 


BRANCH—16 Forrest Road, Edinburgh. DEPOT—78, Swanston Street, Melbourne, Australia. 


POPULAR 


x, rack focussing, ever-set shutter with speed regulator, mahogany bod) 
covered good leather, and fitted with a STIGM (TIC LENS, working at f 7°5. 


Send for fully Illustrated List of Lenses and Cameras. 
J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed by RicnHarp CLay anp Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City o. London, and published by Shaceens an 
anp Co., Limiren, at St. Martin’s Street, London, W.C., and THe Macmittan Company 66 Fifth Avenue, New York.—Tuurspay, Nov. 24, 1904- 
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GENFRAL LIBRARY, 
UNIV. OF MICH, 


DEC 15 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
** To the solid ground 


Of Nature trusts the mind which builds for aye.” 


—WoRDSWORTH. 


No. 1831, VOL. 71] 


THURSDAY, 


DECEMBER 1, 


1904. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


[All Rights : are Reserved. 


‘NEW LANTERN SLIDES. 


SEASON 1904-1905. 
DETAILED LIST ON APPLICATION. 


Russo-Japanese War. 

Trans-Siberian Railway. 

Up-to-Date Pictures of Cur- 
rent Events. 

The Balkans and the Eastern 
Question. 

The Bayeux Tapestry 

Life of Columbus. 

Austria and the 

~~ shot Ramble among 


+4 Many Lands. 
St. Ives, Cornwall. 
London and London Life. 
Among the London Poor. 
Pilgrim’s (R.T.S.) 
Life & Times 

Scripture—Old Testament. 
Scripture—New Testament. 


Martin Lather. | 


Tissot’s New Series of Old 
Testament Pictures. 

Tennyson’s Heroines. 

Caldecott’s Tales. 

**Black Beau 

British Birds ee Beasts. 

Natural History. 

Trees and Plants, 

Rock Formation. 

Radium Atoms and Spectra. 

of Sand Figures 
on Chaldni’s Plate. 

The Embryology of a Chicken. 

— ah Coin of the Realm 
s ma 

The Fall of a Water Dro 

Radiographs showing ‘one 
Diseases. 

The Starry Heavens. 


Two Gold Medals have been awarded to Messrs. Newton & Co. 
for Lanterns and Slides, 


NEWTON & CO., 


Opticians to H.M. The King and H.R.H. The Prince 
of Wales, 
3 FLEET ST., LONDON. 


VERLAG VON GUSTAV FISCHER IN JENA. 


Wissenschaftliche Ergebnisse der Deutschen Tiefsee- 
Expedition 2u auf = Dampfer. ** Valdivia ” 1898-1899, 


uftrage des Reichsamtes des Innern_heraus- 


gegeben von CARL CHUN, Professor der Zoologie in Leipzig, 
Leiter der —— 
SOEBEN ERSCHIENEN: 
Ant.Reichenow, UEBERSICHT DER AUF DER DEUTSCHEN 
EXPEDITION GESAMMELTEN 
VOGEL. Mit 2 Tafeln. Preis fur Abnehmer des ganzen 
Werkes : 4 Mark. 
Bruno Jurich, DIE_STOMATOPODEN DER DEUTSCHEN 
<a TIEFSEE-EXPEDITION. Mit 6 Tafeln. Preis: 


Joh. Thiele, DIE LEPTOSTRAKEN. Mit 4 Tafeln. 
es ganzen Werkes : 8,50 Mark. 
Ferner erschien Band IV des Unternehmens mit dem Nebentitel : 
Hexactinellidae von E. SCHULZE Professor in 


Berlin. Mit einem Atlas von 52 Tafeln. Preis : 


Preis fiir 


120 Mark. 

Band VI des Unternehmens mit dem Nebentitel : 
Brachyura bearbeitet von Ur. FRANZ DOFLEIN, Privatdozent 
an der Universitat Miinchen, onservator der 
Mit 58 Tafeln einer Texttafel 


zoologischen Staatssammlung. 
120 Mark. 


und 68 Figuren und Karten im Text. Preis : 


MOVING COIL 
VOLTMETERS & AMMETERS. 


MOVING 
PARTS 
VISIBLE. 


Prices from £2 2 Oto £2 7 6 


For full description see our Electrical Catalogue, post free 
on application to 


JOHN J. GRIFFIN & SONS, Ltd., 
SARDINIA ST., LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
ANEROID BAROMETERS 


For weather and altitude 
readings, with very open 
scale from which direct 
readings can be taken to 
‘2 inch and to 10 feet. 


Size of the Aneroid 
23” diameter. 


Price Lists of Aneroids 

of various types, sizes 

and mountings, post free 
on application. 


38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL; 122 REGENT STREBT. 


SLEY 
ER. 
W.C. 
— 
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, W. 
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EAST LONDON TECHNICAL 
COLLEGE, 


MILE END ROAD, E. 
TEACHING STAFF. 
L. Hatton, M.A., and 
Ss. CuuRCHILL, M.A. 
nf J 4 T. D.Sc., and 
C. Smiru, D.Sc. 

D. A.» Low, M.I.M.E. 
Electrical Engineering J. T. Morris, A.M I.E.E. 

R. A. D.Sc., and 
Physics W. H. Warre, B.A., B.Sc. 
Botany BLACKMAN, M.A. 

The DAY CLASSES for auieete over 16 years of age include full three 
years’ technical courses in Chemistry and Engineering, and three years’ 
courses for London University Degrees (Pass and Honours). 

EVENING CLASSES are held in Advanced Technical and Scientific 
subjects, and for London University Degrees. 

Valuable SCHOLARSHIPS are awarded by the Drapers’ Company in 
connection with the Day Classes. 

CaLenpar with full particulars post free, 


J. L. S. HATTON, Director of Studies. 


SALOP COUNTY COUNCIL. 
HIGHER EDUCATION. 


NOTICE IS HEREBY GIVEN that an EXAMINATION will be 
held in Shrewsbury early in January, 1905, to elect to an Exhibition for 
Science Subjects of the value of £50 per annum tenable for not more than 
three years, by Candidates who hold or have held an open Scholarship or 
Exhibition at some University or College of University rank approved by 
the Salop Education Authority. The Exhibition is open to natives of 
Shropshire, and al-o to those who received their education within the 
County for the two years immediately preceding the time at which they 
joined the Institution in which they hold or have held their qualifying 
Scholarship. In awarding the Exhibition special regard will be had to the 
need of qualifying Candidates for further pecuniary assistance. Entries, on 
forms to be obtained from the SecreTary, Higher Education, Shirehall, 
Shrewsbury, must be received by the undersigned not later than December 
20, 1904. 


Mathematics ° 


Chemistry 
Mechanical Engineering... 


W. H. PENDLEBURY, 


Shirehall, Shrewsbury, Secretary for Higher Education. 


November 28, 1904. 


BEDFORD COLLEGE FOR WOMEN. 


(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 

The LENT TERM begins on THURSDAY, JANUARY 109, 1905. 

The College provides instruction for Students preparing for the Uni- 
versity of London Degrees in Arts, Science, and Preliminary Medicine, 
also instruction in subjects of General Education. 

There isa Training Department for Teachers, a Hygiene Department, 
and an Art School. 

Students can reside in the College. 

Particulars on application to the PrincipaL. 


BEDFORD COLLEGE FOR WOMEN. 


(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


SCHOLARSHIPS FOR SECONDARY TRAINING. 

Two Scholarships. each of the value of £10, will be offered in January, 
1905. The Scholarships will be awarded to the best Candidates holding a 
Degree, or equivalent, in Arts or Science. 

Applications should be made not later than December 13, 1904, to the 
HEAD OF THE TRAINING DEPARTMENT, Bedford College. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R. } 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 
(THEORY AND 


COACH N PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY fo; 
EXAMS 
Kspecial Course of Instruction in THERAPEUTICS, PHARMA 
and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXA 
Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education). Teachers Registration 
Councii, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


WANDSWORTH TECHNICAL 
INSTITUTE. 
Gro. F. GoopcuiLp, Principal. 
DIPLOMA IN EDUCATION FOR SECONDARY TEACHERS. 
A Class for Teachers preparing for the London University Diploma for 


Teachers will commence on Monday, December 5, at 8 p.m. Full details 
of the Course may be obtained at the Institute, or free by post. 


GLAMORGAN COUNTY COUNCIL. 


EDUCATION COMMITTEE. 
PHYSICAL INSTRUCTOR. 

The Edue ation Committee desire to appoint a TRAVELLING IN 
STRUCTOR, who must be a Trained Gymnast, to teach PHYSICAL 
EXERCISES, ‘GYMN ASTICS and DRILL in County Schools. 

The whole time of the person appointed shall be devoted to the service of 
the County Council, and he shall reside where directed by them. 

Salary, £140 per annum, advancing by £10 a year to £170, with Travel 
ling Expenses. 

Applications, acc« ied by a t of the system or systems 
candidates are qualified to An A their previous teaching experience and 
ages, together with copies of their Dipiomas and of not more than thre« 
recent testimonials, must reach the undersigned not later than December 7, 
1904. 

a canvassing will be deemed a disqualification. 

JOHN JAMES, M.A., Ph.D., 
Chief Education Official. 

Education Department, Westgate Street, Cardiff, 

November 22, 1904. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 


ASSISTANT EXAMINERS IN THE PATENT OFFICE (20-25), 
15TH DECEMBER 
The date specified is the latest at which agglications can be received. 
They must be made on forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, Burlington Gardens, London, W. 


GOVERNMENT GRANT to defray the 


expenses of Scientific Investigations. Applications for the year 1905 
must be received at the Offices of the Koyal Society not later than 
January 31 next, and must be made upon printed forms to be obtained 
from the CLERK TO THE GOVERNMENT GRANT COMMITTEE, Royal 
Society, Burlington House, London, W. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—January (1905) Vacancies.—Required (1) Graduate for 
Physics and Mathematics. £140 to £180. (2) Mathematics and 
Science. £130. County School, London. (3) Science Master for 
County School near London—Botany chief subject. £140 to com- 
mence. (4) Science and Drawing. £150. (5) Chemistry om Phy-ies, 

1oo, resident. (6) Graduate for Science and Form work. tuo, 
resident. For particulars of the above and many other vacancies, 
address GrirFirus, SmituH, Power & Situ, Tutorial Agents (tstd. 
1833), 34 Bedford Street, Strand, London. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECIINICAL INSTITUTE. 


The Council invite applications for the following post on the Teaching 
Staff of the Institute :— 

DEMONSTRATOR in MECHANICAL ENGINEERING. Salary. 
4150 per annum 

Candidates must have read the Circular giving particulars of the duties 
attached to the post, copies of which may be obtained by sending a fully 
addressed envelop: to the Principat, Municipal Technical Institute, 
West Ham, E. 

All applications must be lodged with the Principa. 


December 5, 1904. 
By Order of the Council, 
FRED. E. HILLEARY, Town Clerk. 


before noon, 


Education Department, West Ham, 


WEST MONMOUTHSHIRE SCHOOL, 
PONTYPOOL. 


ASSISTANT MASTERS wanted for January next. 
Mathematics, £150; Form Master, £120. 
Applications to be sent to the HEAD MAsTER. 


Science and 


For other Scholastic Advertisements, see page x\v. 
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The Governing Body invite applications for the HEAD MASTERSHIP 
of the above mentioned Public Secondary School for Boys. The school 
will, by the scheme under which it will be regulated, be conducted as a 
Public Secondary School working in accordance with the regulations of the 
Hoard of Educatien with a view to receiving Grants from the Beard of 
Fducation and the Somerset County Council. Salary, £200 per annum, 
together with an annual Capitation Fee of £2 per pupil (which are 
guarantee‘ for three years) and residence. 

Permission to receive Boarders at a charge of £25 exclusive of Tuition 
Fees (£6) and £2 for books, games, drill, and swimming bath. 

Accommoéation for 120 pupils, including 45 boarders. 

Applicants must be University Graduates and registered on Col. B. of 
the Teachers’ Register, or hold equivalent qualifications. 

Experience in a large school essential. 

The appointment to date from the close of the Easter Holidays, 1905. 

Applications, with copies of not less than three recent testimonials, should 
be sent not later than December 13 to the undersigned, from whom further 
information can be obtained. 

JOHN SPARKS, Solicitor, Crewkerne, 
Clerk to the Governors. 


STAFFORDSHIRE COUNTY COUNCIL. 
EDUCATION COMMITTEE. 
SCIENCE APPLIED TO POTTERY. 

WANTED, a PHYSICAL SCIENTIST with first-class University 
qualifications in Chemistry as Instructor to the County Pottery Classes in 
North Staffordshire. Salary. €350 per annum (with prospects of future 
developments in connection with the proposed North Staffordshire College). 

Private practice allowed under conditions. 

Any form of canvassing will disqualify. 

Forms of application must be returned not later than December 17, and 
can be obtained, together with a Schedule of Conditions, from 

GRAHAM BALFOUR, M.A. 


November 26, 1904. 


County Education Offices, Stafford, 
November 28, 1904. 


TECHNICAL COLLEGE, 
SUNDERLAND. 


LECTURESHIP IN MECHANICAL AND CIVIL 
ENGINEERING. 


Owing to the appointment of Dr. Smith, the present Lecturer, to the 
Lectureship in Engineering at the Municipal Technical Institute, Belfast, 
applications are invited for the above post. Salary, £300 per annum ; no 
fees. Age not to exceed forty years. ‘he standard of the teaching is that 
of a University College, and candidates must therefore be qualified to give 
instruction of this standard. Applications, with a duplicate set of not more 
than three testimortials, to reach the undersigned at the College not later 
than December 11, 1904. Apply for further particulars to 


BENCHARA BRANFORD, Principal. 


November 29, 1904. 


UNIVERSITY OF LONDON. 

The SENATE invite applications for the post of WARDEN of the 
GOLDSMITHS’ COLLEGE, New Cross, at a salary of £750 per annum. 
The Warden of the College will also act as head of the Training College to 
be opened-in October, 1905. Applications, accompanied by thirty copies of 
not more than five testimonials, must reach the University not later than 
December 20, 1904, and should be addressed to the Principat, University 
of London, South Kensington, S.W., from whom further particulars may be 


obtained. 
ARTHUR W. RUCKER, Principal. 


SCIENCE AND MATHEMATICAL 
MASTERSHIPS VACANT. Science Public College, £200; North 
England. Chemistry and Physics, £175. Mathematics and Chemistry. 
Ireland, £150. Chemistry, £120. Mathematical, £180. A list of 
Masterships, England, Continent, and Over Sea, sent to all Candi- 
dates.—OrELLANA & Co., Est. over 40 years, 80 Wigmore Street, 
Cavendish Square, Lcndon, W. (late 44 Old Bond Street, W.). 


SCIENCE AND MATHEMATICAL MASTERS. 
Messrs. NEEDES & SELLICKS, 
(Medical and SCHOLASTIC Agency, Estab. 1860), 
Clock House, Arundel Street, Strand, W.C. 


Applications are invited for the following appts. :—(1) Public Sch., Nat. 
Sc. and Drawg., £150+ fees ; valuable post to good man. (2) Chem. and 
Physics—little English. Games preferred. £120, res. (3) Chem.+Mag- 
netism and Electricity. £100,res. (4) Wrangler, Public School. £110, res. 
(5) County School, Maths. £110, non-res. J/any January Appointments. 


SCIENCE MASTER Wanted for Cape 


Colony in February. Large Public School. Unmarried man and 
churchman required. £150, resident. Free p 2 i 1 
must accompany enquiries. Apply to Professor Lewis, Cambridge. 


For other Scholastic Advertisements, see page xliv. 


BROWNING’S 


(MICROKAM-Re«p.) 
A simple yet 


erfect Instru- 


ment for Photographing 
Objects under the Micro- 
scope. 


No. 1.—Mahogany 
No. 2.—Do., with Focussing 
Screen and Double Dark 
Do. do. (3} square) 31s. 6d. 
Adapt'ng to fit Micro- 
. Od, 
drass Adapter, do. .. 3s. 6d. 


5s. 


( Science Gossip says :—‘‘ From a personal experience we can vouch 
for the fact that it is capable of doing fairly critical work, and it 
| is therefore specially suitable for students in the photographing 
( _ of botanical, entomolo s‘cal and histological specimers.” 
Knowledge (Microscopical Editor) says:—“ 1 have seen this class 
of camera used by ardent photographers who have wished to 
\ secure a photograph of a unique or interesting specimen.” 


JOHN BROWNING, Manufacturing Optician, 
78 STRAND, LONDON, W.C. 


SANGER - SHEPHERD 
COLOUR OUTFIT 


makes an acceptable 
CHRISTMAS GIFT. 


To ensure prompt delivery Orders 
should be booked at once. 


Complete Outfits to attach to Plate Cameras, including 
epeating-Back as above, and every requisite, 
from £7 10 O 


De Send for New Booklets, post free to readers of *‘ Nature,” 
or call and see results ohtained by amateurs. 


SANCER-SHEPHERD & CO., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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LIQUID AIR avo LIQUID HYDROGEN. RECTIFIED SPIRIT 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- | (SPIRITS OF WINE). 
tern, and numbers in University and in| B.P. and higher strengths. Duty paid > OF Duty 
various countries. whole apparatus is neat and compact and its $ 
very easily moved ; the Liquefier, without stand, being a cylinder 17 Ae ees | Free under Finance Act 1902. 
high and 8 inches in diameter. ~~ wrowenouee 

It begins to liquefy air in from 6 to 10 minutes after the admission of air 
- from 150 to 200 atmospheres pressure, making over a litre of liquid per , M ETHY L AT E D S PI RI T 

our. 
It requires no auxiliary refrigerant and produces a perfectly clear liquid | — 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. , 


Special Quotations to large 
Institutions. 


BOORD & SON, 
DISTILLERS SINCE 1750, 
115-121 Tooley Street, 
LONDON, S.E. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 


WEACIWWILLAN COo.’S LiIst. 


VOLUME VII. NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R-S., AND A. E. SHIPLEY, M.A., F.R.S. 
To BE COMPLETED IN TEN VOLUMES. FULLY ILLUSTRATED. 8vO. PRICE 175. NET EACH. 


VOZLUNMIE VIL. FISHES. &&c. 
FISHES (exclusive of the Systematic Account of Teleostei). By T. W. BRIDGE, Sc.D., F.R.S. FISHES (Systematic 
Account of Teleostei). By G. A. BOULENGER, F.R.S. HEMICHORDATA, By S. F. HARMER, Se.D., F.R.S. 
ASCIDIANS AND AMPHIOXUS. By W. A. HERDMAN, D.Sc., F.R.S. 


PREVIOUSLY PUBLISHED. 


WwoRM™Ms, LEECHES, &&c- INSECTS. PART II. 
VOLUME II. VOLUME VI. 

Flatworms. By F. W.Gampie, M.Sc. Nemertines. By Hymenoptera continued (Tubulifera and Aculeata), Coleop- 
Miss L. SHELDON. Threadworms, &c. By A. E. tera, Strepsiptera, Lepidoptera, Diptera, Aphanip- 
Surp.ey, M.A., F.R.S. Rotifers. By Marcus Hartoc, tera, Thysanoptera, Hemiptera, Anoplura. By 
M.A. Polychaet Worms. By W. BLAXLAND BENHAM, Davip SHarp, M.A., F.R.S. 


D.Sc. Earthworms and Leeches. By F. E. BEp- 
DARD, M.A., F.R.S. Gephyrea, &c. By A. E. 


Surpcey, M.A., F.R.S. Polyzoa. By S. F. HARMER, 
Se.D., F.R.S. By Hans Gapow, M.A., F.R.S. 
SHELLS. 
VOLUME III. BIRDS. 
VOLUME IX. 


Molluscs and Brachiopods. By the Rev. A. H. Cooks, - 
A. E. Suipey, M.A., F.R.S., and F. R. C. Reep, M.A. By em M.A. With numerous Illustrations by G. E. 


INSECTS & CENTIPEDES. MAMMALIA. 
VOLUME V. VOLUME xX. 
Peripatus. By ApAamM SEepGwick, M.A., F.R.S. Myria- | By FRANK Evers Bepparb, M.A. Oxon., F.K.S., Vice- 
pods. By F. G. Sinciair, M.A. Insects. Part I. ewer aa and Prosector of the Zoological Society of 
ndon. 


By Davip SuHarp, M.A., F.R.S. 
*,* The volume dealing with SPIDERS, SCORPIONS, and CRUSTACEA is in the Press, and the remaining volume, 


dealing with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.), is in active preparation. 
SECOND EDITION NOW READY. 


THE PRINCIPLES OF INORGANIC CHEMISTRY. By Wituetm Ostwatp. 
Translated with the Author’s sanction by ALEX. FINDLAY, M.A., Ph.D., D.Sc., Lecturer on Physical Chemistry, 
University of Birmingham. With 126 Figures in the Text. Second Edition. 8vo, 18s. net. 


DECEMBER NUMBER NOW READY. 


THE SCHOOL WOoRLD. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 


Price SIXPENCE MONTHLY. YEARLY VOLUME, 75. 6d. NET. 
PRINCIPAL CONTENTS FOR DECEMBER. 

Latin Spelling. By W. I. D. Rouse, M.A., Litt.D.—The Teaching of Dynamics in Schools. By PROF. G. M. 
MINCHIN, M.A., F.R.S.—Professor C. H. Firth on the Training ot Historians. By Prof. F. J. C. Hearnshaw, M.A., LL.M. 
—The New Regulations for Secondary Schools. English Language and Literature. III. The Teacher’s Equipment. By J. H. 
Fowler, M.A.— Mathematics in the Army Entrance Examinations. By PROF. ALFRED LODGE, M.A.— 
The Study of Pedagogics by Correspondence.—The Chemistry of Daily Life. III. An Elementary Course of Work. 
(Illustrated.) By F. R. Leyland Wilson, M.A.—The Training of Secondary-School Teachers at the Universities. XI. St. 
Andrews University. —Welsh National Conference on the Training of Teachers.—Secondary Education in Liverpool.—Water- 
Vapour in the Air. A Chapter in Physical Geography. (lilustrated.)—The Teaching of Elementary Mathe- 
matics. By J. M. CHILD, B.A.—The Previous Examination at the University of Cambridge.—Correspondence : The Education 
and Status of Women. By Cloudesley Brereton, M.A.—Meteorological Observations in Schools. By W. A. Whitton, 
B.A.—An Auxiliary Language for International Use. By E. A. Lawrence. —A Working Library of General History. By J S. 
Lindsey.—Association of Teachers in Technical Institutes. By J. Wilson, M.Sc. 

MACMILLAN AND CO., LIMITED, LONDON. 
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THE ROYAL DUBLIN SOCIETY. 
SCIENTIFIC TRANSACTIONS. 
Volume VIII., Series II., Part IX., with two plates, sewed, Is. 
Researches on the Physical Properties of an Extensive Series of 
Alloys of Iron, Parts IY. and Y. 

By W. F. BARRETT, F.R.S., W. BROWN, B.Sc., and 
R. A. HADFIELD, 

Vice-President of the Iron and Steel Institute. 

PART X., sewed 1s 
The Photometry of N-Rays. By E. E. Hackett, B.Sc. 
PART XL., sewed 1s. 
Qn the Extraction of Glucinum from Beryl. 
By JAMES HOLMES POLLOCK. B.Sc. 
PART XIl., 
On the State in which Helium. Exists in Pitchblende. 
By RICHARD J. MOSS, F.I.C., F.C.S. 


SCIENTIFIC PROCEEDINGS. 
Volume X., Part Il., No. 23. Price 6d. 

Remarks on the Cases of Carbon Monoxide Axphyxiation that 
have Occurred in Dublin since the Addition of Carburetted 
Water-gas to the Ordinary Coal Gas. 

By E. J. MCWEENEY, M.A., M.D., D.P.1L., M.R.LA., 


Professor of Pathology at the Catholic U niversity Medical School, 
a to the Mater Misericorde Hospital, Dublin. 


> X., Part II., No. 28. Price 6d. 
On a Method in “Qualitative Analysis for Determining the 
Presence of Certain Metallic Oxides. 
By CHARLES R. C. TITCHBORNE, F.LC., 
Dip.P.H., F.C.S, &c. 


THE INTERNATIONAL BOOK CIRCULAR, No. 129. 


Containing a special article ngind : **Some Contemporary Foreign 
Chemists,” by Dr. M. O. FORSTER, together with an exact 
Bibliography of their publications, and a double plate of their Portraits. 


Specimen Copies Gratis. 
WILLIAMS & NORGATE, 14 Henrietta Street, Lonpon, W.C. 


IMPORTANT NEW WORK BY 
PROF. HAECKEL. 
READY DECEMBER 7th. 
Cloth, xiv.-501 pp., price 6s. net; by post, 6s. 4d. 
— postage, 8d.) 


THE 


WONDERS OF LIFE: 


A POPULAR STUDY OF BIOLOGICAL PHILOSOPHY. 
By ERNST HAECKEL, 


PROFESSOR AT JENA UNIVERSITY. 


This supplementary volume to ‘‘ THE RIDDLE OF THE 
UNIVERSE” contains much additional valuable informatior 
on biological questions dealt with in that work. It also answers 
indirectly many of the criticisms to which the world-famed 
“RIDDLE” has been subjected. 


*“DIE LEBENSWUNDER” (‘‘THE WONDERS OF 
LIFE ”’) was published in Germany at the end of September, 
and within less than three weeks the whole of the first large 
impression was sold. An enormous circulation, in this country 
and the Colonies, is sn tien for the English translation. 


Agents for the Rationalist Press Association, Limited : 
WATTS & CO., 
17 Johnson’s Court, Fleet Street, London, E.C. 


Under the Patronage of the Royal Geographical Society. 


JUST PUBLISHED.—Demy folio, half-morocco, gilt edges, 
£3 10s. net. 


THE SURVEY ATLAS OF 
ENGLAND AND WALES. 


84 Plates of Maps and Plans, with Descriptive Text, illustrating the 
Topography, Physiography, Geology, Climate, and the Political and 
Commercial Features of the Country. 


Designed by and Prepared under the Direction of 
J. G. BARTHOLOMEW, F.R.S.E., F.R.G.S. 
ProsPECTUS ON APPLICATION “To THE PUBLISHERS. 


JOHN BARTHOLOMEW & CO., 
THE GEOGRAPHICAL INSTITUTE, EDINBURGH. 


THE TRAM-CGHRONOGRAPH. 


BY 


F. JERVIS-SMITH, M.A., F.R.S. 


2/- Post FREE. 
E. MOGRIDGE, 3 ST. GILES, s, OXFORD. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental me to the Evelina Hospital, Southwark. 
THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH 
Well Illustrated. Price 7s. 6d. 
SEGG & CO.., 289 and 291 Regent Street, London, W. 


FOREIGN SCIENTIFIC BOOKS 


and Periodicals s promptly supplied ¢ at lowest rates. 


CATALOGUES PO: POST FREE ON APPLICATION. 


ww. MULLER, 
59 CASTLE STREET ZAST, OXFORD STREET, LONDON, W. 


BARGAINS in SCIENCE BOOKS 


BOOKS IN NEW CONDITION AT GREATLY REDUCED PRICES. 
December Catalogue of Publishers’ Remainders, including 
Science Works and all latest purchases. Post Free on 
application. 

H. J. GLAISHER, Remainder & Discount Bookseller, 
57 Wigmore Street, London, W. 


AMBRELL BROS. 


CATALOGUES 
FREE. 


ELECTRICAL TESTING INSTRUMENTS. 


DuRHAM Housr, Nortu 
CLAPHAM COMMON, LONDON, sS.W. 


JOHN WHELDON & CO.’S 
CATALOGUE OF 


ZOOLOGICAL BOOKS AND PAPERS. 


Pt. 2.—-GEOGRAPHICAL (comprising faunas of all countries). 
Ready in Janua 
t. 1.—INVERTEBRATA, 36 pp. Now ready. 
SENT POST FREE ON APPLICATION. 
388 GREAT QUEEN ST., LONDON, W.Cc. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


Lieut. W. R. LEDCARD, R.N., 
H.M.S. THETIS, 
China Station, 
writes, May 10, 1904 :— 
“To 
‘*Messrs. Aitchison & Co., 
**London. 
“| received the Prism 
Binoculars (Aitchison No. 
12), and am very pleased 
with them, and find them 4 
very efficient for both day 
and night work.” 4 


MADE IN LONDON. 


PRICES (the Numbers give Magnifying Power)— 
No. 6, £5. No. 8, £5 10s. No. 10, £6. No. 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON. 


AITCHISON & CO., 
428 STRAND, and Branches, LONDON. 


Important New Work. 
THE 


EVOLUTION THEORY 
DP AUGUST WEISMANN 


PROFESSOR of ZOOLOGY IN THE UNIVERSITY of FREIBURG 
IN BREISGAU. 


Translated, with the Author’s co-operation, by 


J. ARTHUR THOMSON, 


REGIUS PROFESSOR OF NATURAL HISTORY IN THE 
UNIVERSITY OF ABERDEEN, and 


MARGARET R. THOMSON. 


With a large number of I/lustrations and Three 
Coloured Plates. 


Two Volumes. ‘Royal 8vo. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


32/- net. 


REYNOLDS & BRANSON, Lto. 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


THE “RYSTOS” 
ELECTRIC LAMP 
(No. 1) 

For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and well 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 
shape secures the illumination of the 

whole developing table. 
Dimensions, 4 in. x 84 in. 
Price £1 Is. 
(When ordering, please mention voltage. ) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 


New Photographic Requisite List on application. 


SCOTTISH PROVIDENT 
INSTITUTION. 


[N this SOCIETY are combined the ADVANTAGES of 
Mutual Assurance wi Moderate Premiums. 


The Premiums are so moderate that at most ages an 
Assurance of 41,200 or £1,250 may generally be secured 
Srom the first for the same yearly payment which would elsewhere 
assure (with profits) &1,0O00 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a doss. 

Surplus at last Investigation, 61,581,000. 

Ower 60 per cent. of the Members who died during 
last Septennium were entitled to Bomuses which, mot- 
writhstanding that the Premiums 
dao mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to am additiom of ower 50 per 
cenmet. to the Original Assurances. 


ENDOWMENT ASSURANCE—WITH BONUS 
—SPECIAL CLASS. 


PROSPECTUSES, with full information, may be had on application. 


Accumulated Funds exceed £13,000,000. 


Heap OFFIcE: 6 St. ANDREW SQUARE, EDINBURGH. 
Lonpon OFFICE: 17 KING WILLIAM STREET, E.C. 
West END BRANCH: 17 PALL MALL, S.W. 


14 COMMERCIAL STREET, LEEDS. 


4 
- 
= 
| 
| 
ao } 
a 
ig 
eal 
A NEW PHOTOGRAPHIC DARK ROOM LAMP 
\ 
| 
\ \ 
\ 
| 
‘ | 
= | 


URG 


13 


NATURE 


433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 

JOINTLESS SECTION COILS, my system of 1868, to order, 10 in. Coils 

4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 
COMMERCIAL SERIES CF COILS, as Fig., at about one-half of cata- 
logue prices. 
Maker and Designer of the following Coils :— 
POLYTECHNIC, 29 in. spark. 
SPOTTISWOODE, 44 in. spark. 


THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 


NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model fepanntee adopted for South Africa, with Batteries, small 

team Motor, &c. ETS OF X-RAY APPARATUS suitable for 
Field Hospitals, 
HIGH FREQUENCY APPARATUS of my newest models. 


PRICES ver return post. 


NOW READY. 


SCHOOL: 


A Monthly Record of Educational Thought and Progress. 


Edited by LAURIE MAGNUS, M.A. 


No. 12. December. Price 6d. nett. 


CONTENTS: 
PRACTICE AND PRECEPT :— 
ai BISHOP OF HEREFORD'S BILL. By the Rev. 


. B. Paton 


THE USE of MODELS in MATHEMATICAL TEACHING. 


by E. M. LanGtey. 


CRITERIA IN THE SELECTION OF HEADMASTERS 
AND MISTRESSES. By G. A. Curistian, B.A. 


OUR LEADERS.— —XII. Dr. Richard Busby. (With a 

-ortrail 

THE BOOK AND ITS WRITER. Prof. Sadler's 
Liverpool Report. 

QUALITY: NOT QUANTITY. Mr. Sadlerand Richard 
Muleaster. By Prof. Fosrer Warson. 

THE TEACHERS’ FORUM. Wanted — a New 


Renaissance. By E. M. Witmor-Buxton. 
NATURE STUDY. Bird and Tree Day. By J. A. Owen. 
RURAL SCHOOLS OF SCIENCE. By J. C. Mepp. 
GERMAN LETTER. Women at the German 


Universities. By Dr. Orre W. Brever. 
HOW THE ACT WORKS. Berkshire—Kent. 
REVIEWS. 
MINOR NOTICES. 


JOHN MURRAY, ALBEMARLE STREET, W. 


MARCONI’S 
WIRELESS ‘TELEGRAPH 


MANUFACTURERS OF 
High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 


10", 12° & 14° INDUCTION COILS. 


PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &c., &c. 


New Descriptive Price List Free on Application to 


{8 Finch Lane, London, E.C. 


Selenium 
Cells 


FLAT, 
CYLINDRICAL 


(as Ficurep), 


CONICAL. 


Apparatus for 
Demonstrating Sensitiveness of 
Selenium to Light. 


Apparatus for Wireless Telephony 
by Light. 


Illustrated Price List now 
ready. 


C. F. ADOLPH & CO.,"* 


For Photography, Unsurpassed for fine definition 


Coxe JENsEs 


flopsorL 
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MACMILLAN & CO’S 


BOOKS ON ANTHROPOLOGY, &c. 
THE NATIVE TRIBES OF SOUTH-EAST AUSTRALIA. 


By A. W. HOWITT, D.Sc., Hon. Fellow Anthropological Institute of Great Britain and Ireland. With numerc., 
Illustrations and Maps. 8vo, 21s, net. { Just Published. 


THE NORTHERN TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, C.M.G., M.A., F.R.S., and F. J. GILLEN, Special Magistrate ar | 
oe of the Aborigines, Authors of ‘The Native Tribes of Central Australia.” With numerous Illustration . 
vo. 21s, net. 


THE NATIVE TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, of the University of Melbourne, and F. J. GILLEN, Sub-Protector / 
the Aborigines. With numerous Illustrations. 8vo. 21s. net. 


THE SOUL OF A PEOPLE. AN ACCOUNT OF THE LIFE AND 


BELIEF OF THE BURMESE. By H. FIELDING HALL. Fourth and Cheaper Edition. Extra Crown 8y. 
7s. 6d. net. 


THE SHERBRO AND ITS HINTERLAND. Farias: 


missioner, Sherbro, West Coast of Africa. With numerous Illustrations and Maps. 8vo. 15s. net. 


THE MYSTIC ROSE. A STUDY OF PRIMITIVE MARRIAGE. 


By ERNEST CRAWLEY, M.A. 8vo. 12s. net. 


THE GOLDEN BOUGH. A STUDY IN MAGIC AND RELIGION. 


By J. G. FRAZER, D.C.L., LL.D., Litt.D. Second Edition, Revised and Enlarged. In 3 Vols. 8vo. 36s. net. 


THE HISTORY OF MANKIND. 


By Prof. FRIEDRICH RATZEL. Translated from the Second German Edition by A. J. BUTLER, M.A., with 
Introduction by E. B. TYLOR, D.C.L., F.R.S. With Coloured Plates, Maps, and Illustrations. 3 Vols. super royal 
8vo. 36s. net. 


The volumes can be purchased separately, 12s. net each. The work can also be had in 30 parts, 1s. net each, 


ANTHROPOLOGY : An Introduction to the | STUDIES in ANCIENT HISTORY. Second 


Study of Man and Civilisation. By EDWARD B. TYLOR, Series. Comprising an Inquiry into the Origin of Exc- 

D.C.L., F.R.S. With Illustrations. Crown 8vo. 7s. 6d. gamy. By JOHN FERGUSON M‘LENNAN. Edited 
TRAVELS IN WEST AFRICA. By Mary by his Wrpow and ARTHUR PLATT. 8vo. 215. 

H. KINGSLEY. Abridged Edition. Extra Crown 8vo, 

75. 6d. WORKS BY FRANCIS GALTON, F.R.S., D.C.L., 
WEST AFRICAN STUDIES. By Mary H. Hon. Se.D. 


ag ee A New — with Additional Chapters. LIFE HISTORY ALBUM T ABLES 
THE BURMAN: HIS LIFE&NOTIONS. BODY AND MIND FROW 


By SCHWAY YOE. Second Edition. 8vo. 12s. 6d. CHILDHOOD UPWARDS. Second Edition, Re- 


‘Bei I arranged. Medium 8vv. 55. net. 
MALAY MAGIC. Being an Introduction to | OF FAMILY FACULTIES. 


By W. W. SKEAT, of the Civil Service of the Federated Consisting of Tabular Forms and Directions for Enterine 
Malay States. With a Preface by C. O. BLAGDEN, Member Data, ae. as. 6d. Ts 
of the Royal Asiatic Society, and formerly of the Straits 


Settlements Civil Service. With numerous Illustrations. NATURAL INHERITANCE. 8vo. Qs. 


8vo. net. 


UNKNOWN MEXICO: A Record of Five HEREDITARY GENIUS: AN INQUIRY 


Years’ Exploration in the Western Sierra Madre, the | AND CONSEQUENCES. Extra 
Tierra Caliente of Tepic and Jalisco, and among the | SR Sve. 75, OM, 


Tarascos of Michoacan. By CARL LUMHOLTZ, M.A. | 
With coloured and other Illustrations. 2 vols. Sup. royal FINGER PRINTS. 8vo. 6s. net. 


8vo. 50s. net. 
IN 'STRALIAN BUSH AND ON | BLURRED FINGER PRINTS. 2s. 6¢ 


THE COAST OF THE CORAL SEA. By Professor | ’ 
RICHARD SEMON. Numerous Illustrations and Maps. | FINGER-PRINT DIRECTORIES. 8vo. 
Super royal 8vo., 21s, net. 55. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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PHGENIX 
ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


EsTABLISHED 1782. 
Moderate Rates. Absolute Security. 
Lighting Rules Supplied. Liberal Loss 


Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,900. 


BIRKBECK BANK 


ESTABLISHED 1851. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


MICGROSCOPICAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 

v being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Four actual Rock Sections. 
Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. to the Royal Polytechnic Institution, Dr. H. GratTran 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Caen, Views, &c., 6d.; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Speciaist, 

Brewster House, 82 Mortimer Road, Kingsland, N. 


NOTICE. 


PROOF COPIES, on India Paper, of the Photo- 
gravure Portrait of LORD RAYLEIGH 
(ordinary impressions of which were pre- 
sented with ‘‘Nature” of August 18) can be 
obtained from the Publishers at 5s. each, or 
post free for 5s. 6d. 

*.* A Complete List of the Portraits published in the Series of SCIEN- 

TIFIC WORTHIES will be sent to anyone making application for the 


same. 


OFFICE OF “ NATURE,” ST. MARTIN'S ST., LONDON, W.C. 


Blectric 
Settlements. 


WATKINS & DONCASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


we Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmitt to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 
25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-3; 200 do, 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 


Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyliia, Alcy- 

onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi 
i Lepas, Balanus, 
ledone, 


Nereis, Aphrodite, Arenicola, Lanice, Terebella ; 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eled 
Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus. 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR 


NOTICE.—Advertisements and business letters for NatuRE should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “ NATURE.” 

s. Praces Asroap:i— s. d. 

Yearly . é Yearly 

Half-yearly . om 6 Half-yearly . 
(Quarterly -076 Quarterly 


110 6 
6 
8 o 


The telegraphic address of Nature is “‘ Puusis,’’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 


Led. ia & 

*Three Lines in Column o 2 6] Quarter Page, or Half 

Per Lineafter .. o aColumn . 
One Sixteenth Page,or Eighth Col. 10 o 

One Eighth Page, or Quarter Halfa Page, oraColumn 3 § © 

Column “ . 6] Whole Page . 660 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN && CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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Selenium 
Cells 


AND APPARATUS FOR 
DEMONSTRATING 


THE 


_ ACTION of LIGHT 


ON 


SELENIUM. 


OUR MOVING COIL 
DEAD-BEAT AMMETERS 
AND VOLTMETERS 


are now recognised as the MOST ACCURATE and 
the CHEAPEST of THEIR KIND. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


Selenium Cell mounted on Stand. 


ITOWNSON & MERCER|} 


EsTABLISHED 1798 (OVER A CENTURY). 
RETAIL—89 BisHOPSCATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. E.C 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges. 
and the various Industries throughout the World. 


ASPIRATOR & MEASURE 


COMBINED, 
as devised by 


H. L. GREVILLE, 


for estimation of 
CS,, SH,, and CO., by 
the Harcourt test. 
COMPLETE, 


19/6. 


See Fownson & Mercer's 
Exhibit at the Internationa! 
Gas Exhibition, Earl’s Court. 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C. 


CIRCULAR BEAM BALANCE. 


and Wireless Telegraphy Apparatus— 
application. 


or SPECIAL WHOLESALE (for Quantities)—free on 


Thermometers — Electrical Apparatus — Focus 


LISTS :—Chemical Apparatus — Chemicals — Balances— 
Tubes, X-Ray, 


Assay — 


= 
Balance for Analytical work, with CIRCULAR BEAM of brass richly 
gilt, the hangings also gilt and the pans platinum plated. Agate 
knife edges and planes; 3 arrestments for beam, suspenders 
and pans, rider slide, counterpoised sliding front to case, and 
side doors, mounted on black slate base, carrying 200 Grammes 


1 


and sensitive to ,'5 milligramme 


Cc. E. MULLER, ORME & CO., Ltd., 
148 HIGH HOLBORN, 


THE STEREOSCOPIC COMPANY’S 


ARTIST'S 
REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical . . 
purposes, embodying every 
scientific requirement. . . 


The Ideal Seen for BIRD PHOTOGRAPHY, NATURAL 
HISTORY SUBJECTS, PORTRAIT AND FIGURE 
STUDIES, ARCHITECTURAL & GENERAL WORK. 


Write for full particulars from .. . 


THE LONDON STEREOSCOPIC COMPANY, 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE, E.C. 


ESTABLISHED OVER 60 YEARS. 


Printed by Ciay anp Sons, Limrrep, at 7 & 
AND Co., Limirep, at St Mariin’s Street, London, W 


Bread Street Hill, Queen Victoria Street, in the City 0° London, and published by MAcMILLAN 
and ‘THE MacmiLian Comp ANY, 6€ i ifth Avenue, New York. —Tuurspay, Dec. 1, 1904. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“To the solid ground 


GENFRAL LIBKARY, 
UNIY. OF MICH. 


DEC 21 1904 


Of Nature trusts the mind which builds for aye.’,—Worpsworth. 
INDEX NUM™MBER- 


No. 1832, VOL. 71] 


‘THURSDAY, DECEMBER. 8, 1904. 


[PRICE ONE SHILLING. 


Registered asa Newspaper at he General Post Office.) 


{All Rights are Reserved. 


NEW LANTERN SLIDES. 


SEASON 1904-1905. 


DETAILED LIsT 


Russo-Japanese War. 

Trans-Siberian Railway. 

Up-to-Date Pictures of Cur- 
rent Events. 

The Balkans and the Eastern 
Question. 

The Bayeux Tapestry 

Life of thristop er Columbus. 

Austria and the Tyrol. 

A Ramble among 
the A 

Scenes in Many Lands. 

St. Ives, Cornwall. 

London and London Life. 

Among the London Poor. 

Pilgrim's Progress (R.T.S.). 

Life & Times of Martin Luther. 

Scripture—Old Testament. 

Scripture—New Testament. 


ON APPLICATION. 


Tissot’s New Series of Old 
Testament Pictures. 

Tennyson's Heroines. 

s Tales. 
*Biack Beau 

British Birds a Beasts. 

Natural History. 

Trees and Plants. 

Rock Formation. 

Radium Atoms and Spectra. 

Photographs of Sand Figures 
on Chaldni’s Plate. 

The Embryology of a Chicken. 

How the Coin of the Realm 
is made. 

The Fall of a Water Drop. 

Radiographs showing Bone 
Diseases. 

The Starry Heavens, 


ST. LOUIS EXHIBITION AWARD. 
3 Gotp Mepats; 1 Sitver Mepat; 1 Bronze MEDAL. 
Two Gold Medals have been awarded to Messrs. Newton & Co, 
jor Lanterns and Slides, 


NEWTON & CO., 


Opticians to H.M. The King and H.R.H. The Prince of Wales. 


3 FLEET ST., LONDON. 


REYNOLDS && BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laborato: , Teddington, fitted for Gas, Water 
and lectricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

Desicns oF BENCHES AND FITTINGS TO SUIT ALL saqomaumnre. 


14 COMMERCIAL STREET, LEE 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, inc 
Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 


68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 
SELF-RECORDING 
METEOROLOGICAL INSTRUMENTS. 


THE BAROGRAPH. 

Giving continuous 
records on Charts 
which only require 
changing once a 
week. Invaluable 
to. invalids and 
o' hers who are un- 
able to take daily 
‘readings of the 
ordinary  instiu- 
ments. 


In handsome polished or waxed frame, with bevelled plate 
glass on all sides and top, and fitted with drawer for 
keeping the charts. 


VERY SUITABLE FOR CHRISTMAS PRESENTS. 


Illustrated Price List of Self-Recording Meteorological Instruments, 
or “Special” Illustrated List of Scientific goods suitable for 
Presents, Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILI, and 122 REGENT STRERT, 
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UNIVERSITY OF WALES. 
MATRICULATION EXAMINATION, 1905. 


The University Court will shortly appoint MATRICULATION 
EXAMINERS as foliows :— 
Subjects. Present ExaMtiners. 


Pro S. Napier, M.A., Litt.D 


bh. D. 
The Rev. T. Litt.D. 
LL.D., M.A. 
*G. B. MATHEWS, M.A., F.R.S 
H. M.A. 
Greek . *W. Jorpan, M.A. 
Welsh The Rev. Roser? WILL M.A. 
French Professor EK. Weektey, M.A 
Dynamics W.C. D. M.A., R.S. 


and W. C. D. Wuetuam, M.A., F.R.S. 
D. CHattaway, M.A., DSc 
Ph.D 


Professor M. C. Poi rer, M.A. 

The Examines who:e names are marked with an * have served for th 
full period of five years. 

Particulars will be given by the REGisTRAR of the University, Universit: 
Registry, Cathays Park, Cardiff, to whom applications must be sent on o 


before January 7, 1905. 
1VOR JAMES, 
Registrar of the University. 


English Language and tise His- 


tory of England and Wales ... A. WALKER, 


Mathematics 


Mechanics 
Chemistry... 
Botany 


November, 1904. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 
TEACHING STAFF. 

Math r . L. S. Hatton, M.A., and 
athematics one ont W. F. S. Cuurcuitt, M.A. 
T. Hewitt, D.Sc., and 

Smitu, D.Sc. 

Mechanical Engineering .. .. D. A. Low, M.I.M.E. 

Electrical Engineering... Morris, A.M.1.E.E. 

R. A. Lenretptr, D.Sc., and 
W. H. Warre, B.A., B.Sc. 

jotany oes V. H. BLACKMAN, M. A. 

The DAY CLASSES for students over 16 years of age include full three 
yours’ technical courses in Chemistry and Engineering, and three years’ 
courses for London University Degrees (Pass and Honours). 

EVENING CLASSES are held in Advanced Technical and Scientific 
subjects, and for London University Degrees. 

Valuable SCHOLARSHIPS are awarded by the Drapers’ Company 
connection with the Day Classes. 

CALENDAR with full particulars post free, 4}¢. 

J. L. S. HATTON, Director of Studies. 


CREWKERNE SCHOOL, SOMERSET. 


The Governing Body invite applications for the HEAD MASTERSHIP 
of the above mentioned Public Secondary School for Boys. The school 
will, by the scheme under which it will be regulated, be conducted as a 
Public Secondary School working in accordance with the regulations of the 
Board of Education with a view to receiving Grants from the Board of 
Education and the Somerset County Council. Salary, £200 per annum, 
together with an annual Capitation Fee of £2 per pupil (which are 
guaranteed for three years) and residence. 

Permission to receive Boarders at a charge of £25 exclusive of Tuition 
Fees (£46) and £2 for books, games, drill, and swimming bath. 

Accommoéation for 120 pupils, including 45 boarders. 

Applicants must be University Graduates and registered on Col. B. of 
the Teachers’ Register, or hold equivalent qualifications. 

Experience in a large school essential. 

The appointment to date from the close of the Easter Holidays, 1gos. 

Applications, with copies of not less than three recent testimonials, should 
be seut not later than December 13 to the undersigned, from whom further 
information can be obtained. 

JOHN SPARKS, Solicitor, Crewkerne, 
Clerk to the Governors. 


ROYAL COLLEGE OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 


SOUTH KENSINGTON, S.W. 


The ANNUAL CONVERSAZIONE will be held on the evening of 
Wedne-day, December 21, at 7 p.m., in the College. 

‘The Lecture will be delivered by Dr. W. Watson, F.R.S., on Rapium 
AND TwentTigetH CENTURY ALCHEMY. 

The Programme also includes a Concert and exhibits in the several 
divisions. 

Leg ae, 2s. 6d.; Double, 4s.] may be had from the Secretary, 
Mr. G. C. Kave. 


Substantial English Company desires to 
extend its business by acquiring the British and Colonial rights of a 
new Chemical Product which is likely to be used on a very large 
scale for Industrial purposes. Advertisers have exceptional facilities 
for expluitirg an a of this kind. Off-rs, with full particulars, 
to be sent Box . B. Browne’s Advertising Offices, 163 Queen 
Victoria S rect, KE. 


Chemistry 


November 26, 1904. 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, F.C. 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES. 
E. Mackenzie, D.Sc 


H. Wren, Ph.D., B.A., B.Sc. 
D.Sc. 


Chemistry _... 


A., B.Sc. 
W Crack, B.Sc. 


Mathematics 


Botany . ono 


E. 
w. 
A. 
F. 
Geology & Mineralogy . Gro. F. Harris, F.G. s. 
Assaying, Metallurgy & Mining. Gero. PATCHIN, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes. 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 
Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate and Liverpool Street Stations.) 
PRINCIPAL : SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 


Special Courses for London University Matric., Inter., and Final_B.A., 
B.Se., Conjoint Board, Pharmaceutical and other examinations. Classe: 
are also held in all Commercial Subjects, in Languages, Literature and Art 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL SCHOOL. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


B.A. ann B.Sc. EXAMS. 


MATRICULATION, INTERMEDIATE, FINAL. 

PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a ‘THOROUGHLY INDIVIDUAL SYSTEM. Fees based on 
success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science TTT Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAK Science, Mathematics, Logic, 
ener, Political Economy. Tati, Greek, French, German, &c. 

or terms, &c., address Mr. J. CHarLeston, B.A. (Lond. and Oxon.), 

Burlington Correspondence College, Clapham Common, S.W. 


KING EDWARD'S SCHOOL, 
BIRMINGHAM. 


There will be a vacancy in January for an ASSISTANT SCIENCE 
MASTER in the Boys’ High School. A Biolugist (B.tany and Zoology) is 
desired. who is also familiar with general Laboratory practice and ab‘e to 
teach Physics and Chemistry up to at any rate Matriculation standard. A 
Cambridge First Classman will receive some preference Commencing 
salary (non-resident) from £160 ‘0 £209, according to experience and 
qualifications. Applications, accompanied by copies of te timonials, should 
be sent in not later than December 31 to R. Cary Gitson, Esq., King 
Edward's School, Birmingham. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.— —Required (1) Graduate for Practical Physics and Mathe- 
matics. £180, non-res. (2) Science Master for Advanced Botany, &c. 
County Schoul in London. £140. (3) Mathematics, Science and 
Form work. County School in London. £130. (4) Graduate for 
Mathes., Physics and Chemistry, £105, resident. Secondary School, 
Sea side. For particulars of the above and many other vacancies, 
address GrirFirHs, SmirH, Powett & Smitu, Scholastic Agents 
(Estd. 1833), 34 Bedford Street, Strand, London. 


SCIENCE AND MATHEMATICAL 


MASTERSHIPS VACANT. Science Public College, £200; North 
England. Chemistry and Physics, £175. Mathematics and Chemistry. 
Ireland, £150. Chemistry, £120. Mathematical, £180. A list of 
Masterships, England, Continent, and Over Sea, sent to all Candi- 
dates.—Ore_tana & Co., Est. over 40 years, 80 Wigmore Street, 
Cavendish Square, Lendon, W. (late 44 Old Bond Street, W.). 


For other Scholastic Advertisements, see page \vi. 
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THE PERFECTION OF 


For Ladies, 
Gentlemen, and 
Children. 
Supplies 
warmth 
without 


Guaranteed 
Non-shrinking. 
Price List with 


Patterns Free from 
Sole Manufacturers 

and Retailers, 
W. GREENSMITH DOWNES 


AND SONS, 
143 George Street, Edinburgh. 


WOOLLEN UNDERWEAR. 


FOR WINTER-WORK 


w*Tabloid? 


Metol-Quinol 
Developer © 


Equally good for plates, films, 
bromide papers, gas-light 
papers and lantern slides. 
Economical, compact and 
portable. Keeps perfectly. 
Per carton to make 44 ounces, \/- 
Sold by all dealers and chemists 
WRITE FOR BOOKLET GRATIS 


BURROUGHS WELLCOME AND CO. 
LONDON, SYDNEY AND CAPE TOWN 


PHO. 105 


ON SALE. 


Second-hand Astronomical Telescopes, 4” for £21, 33” for £12, 
2}” for £9, 3” for £3 10s., all complete, stand and eyepieces.—Prismatic 
Binocular Field Glass (best make) for £5, magnification 9g, sold elsewhere 
£6 10s.—Microscopes: Powerit & Leacanp complete with mechanical 
and safety stage, Polariscope and following objectives, all by P. and L., 2”, 
we”. Ye”, offered £14, cost over four times this amount.— 
Swift’s Best Presentation Binocular, mechanical stage, graduated 
rotary stage, with Swift's complete substage and condensers, 5 eyepieces 
and 3 objectives, offered £12, cost £42.—Cotton Spinners’ Microscope 
offered for 15s. Many others from £2 10s. upwards.—Magnificent 
Chemical Balance, cost £18, offered for £6 10s.—Entomological 
Cabinet, having 54 drawers, in two tiers, corked and glazed, £6 15s. 
Several Smaller Cabinets.—Microscope Slides on approval at 4s, per 
doz., or my selection so for 12s. 


Rev. H. MILLS, Greenside, Kendal. 


SLIDES 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
ver 20,000 in Stock. 

(As supplied to the Principal Universities, Technical Schools, &c.) 
end for Catalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester. 
LaporaTories : 16 & 18 CHurch Roao, LoncsicuT, M/c. 

N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series, 1/- net. 

LANTERNS, MICROSCOPES, NATURE STUDY appliances, &c. 

PHOTO-MICROGRAPHIC APPARATUS. LEACH'’S PE. 

Speciality. LANTERN SLipEs from Negatives, Book IIlustrations, &c. 
Correspondence invited. 


SECOND-HAND TELESCOPES. 

44 in. Atvan Crark, with Slow Motions, £50; 34 in. Srewarp, with 
Slow Motions, cost £60, £25; 9} in. Carver, Equatorial with Clock, 
Universal Mount, Mirror by Witu. £45. 

List, including many others, on application. 
SECOND-HAND MICROSCOPES. 
Watson's Edinburgh H., £16; Swirt’s Bacteriological, £13 10s. ; 
Cottins’ Binocular, £10; Lerrz’ II B, with Mechanical Stage, £8 10s. 

. List, including many others, on application. 
A. CLARESON & CoO., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON, E.C. 


SANGER - SHEPHERD 
COLOUR OUTFIT 


makes an acceptable 
CHRISTMAS GIFT. 


To ensure prompt delivery Orders 
shouldbe booked at once. 


Complete Outfits to attach to Plate Cameras, including 
epeating-Back as above, and every requisite, 
from £7 10 O 


aa Send for New Booklets, post free to readers of ‘‘ Nature,” 
or call and see results ohtained by amateurs. 


SANGER-SHEPHERD & 60.., 


5, 6 & 7, Gray’s Inn Passage, 
Red ‘Lion st., Holborn, London, W.C. 
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SALOP COUNTY COUNCIL. 


HIGHER EDUCATION. 


| 
NOTICE IS HEREBY GIVEN that an EXAMINATION will be | 
held in Shrewsbury early in January, 1905, to elect to an Exhibition for | 
Science Subjects of the value of £50 per annum tenable for not more than | 
three years, by Candidates who hold or have held an open Scholarship or | 
Exhibition at some University or College of University rank approved by | 
the Salop Education Authority. The Exhibition is open to natives of 
Shropshire, and also to those who received their education within the 
County for the two years immediately preceding the time at which they 
joined the Institution in which they hold or have held their qualifying 
Scholarship. In awarding the Exhibition special regard will be had to the 
need of qualifving Candidates for further pecuniary assistance. Entries, on | 
forms to be obtained from the SecrerTary, Higher Education, Shireball, 
Shrewsbury, must be received by the undersigned not later than December 


20, 1904. 
W. H. PENDLEBURY, M.A, : 
Shirehall, Shrewsbury, Secretary for Higher Education. 


November 28, 1904. 


STAFFORDSHIRE COUNTY COUNCIL. 
EDUCATION COMMITTEE. 
SCIENCE APPLIED TO POTTERY. 

WANTED, a PHYSICAL SCIENTIST with first-class University 
qualifications in Chemistry as Instructor to the County Pottery Classes in 
North Staffordshire. Salary, £350 per annum (with prospects of future 
developments in connection with the proposed North Staffordshire College). 

Private practice allowed under conditions. 

Any form of canvassing will disqualify. 


Forms of application must be returned not later than December 17, and 
can be obtained, together with a S: hedule of Conditions, from 


GRAHAM BALFOUR, M.A. 


County Education Offices, Stafford, 
November 28, 1904. 


SCIENCE AND MATHEMATICAL MASTERS. 
Messrs. NEEDES & SELLICKS, 
(Medical and SCHOLASTIC Agency, Estab. 1860), 
Clock House, Arundel Street, Strand, W.C. 


Applications are invited for the following appts. :—(1) Public Sch., Nat. 
Sc. and Drawg., £150+-fees ; valuable post to good man. (2) Chem. and 
Physics—little English. Gaines preferred. 120, res. (3) Chem.-+-Mag- 
netism and Electricity. £100,1es. (4) Wrangler, Public School. £110, res. 
(5)County School, Maths. £110, non-re-. J/any January Appointments, 


COLLABORATION, &c.—-Young Scientific 


Writer seeks another to read, advise, correct MS. High Mathematics 
essential. Moderate fee only, and collabor. Connection with societies 
desirable. —Write Bro-ruysics,” 11 Grange Road, Ealing. 


For other Scholastic Advertisements, see page liv. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


ALFRED €E. DEAN, 


THE LARGEST MAKER IN ENGLAND 


of Apparatus in all Departments of 


ELECTRO-THERAPEUTICS 


including Radiography, High Frequency, Hydro-Electric and 
Light Baths, Finsen and other Light, Cautery, Electrolysis, &c. 
INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 


Conrracror TO THE War Orrice, INDIA OFFICE, AND ADMIRALTY} 
Bririsu AND Foreicn Hospitats, &c. 


LISTS ON APPLICATION. 
82 HATTON GARDEN, LONDON. 


THE TRAM-CHRONOGRAPH. 


F. JERVIS-SMITH, M.A., F.R.S. 


2/- Post FREE. 


E. MOGRIDGE, 3 ST. GILES, OXFORD. 


NATURE 
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DARTON’S LATEST IMPROVED 
SELF-RECORDING BAROGRAPH, 
On Oak Bracket 
complete, 
&S 5s. 
Can be obtained through 


all Opticians, or of the 
Sole Makers, 


F, DARTON & Co. 


CLERKENWELL 
OPTICAL WORKS, 
142 ST. JOHN ST., 
LONDON, E.C. 
Manufacturers of STAN 
DARD METEOROLO- 
GICAL INSTRUMENTS 
of all kinds—with Kew 
Certificates, if desired. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W.., 


has always on hand a large and varied stock of 


SECOND-HAND 
APPARATUS 


3 AND PHYSICAL 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, 
EXTREMELY MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 
f@ Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 


N.B.—I/ obtained 
indirectly, see that 
every instrument 
bears our name. 
There are inferior 
imitations on the 
market. 


ABSOLUTE 
ACCURACY. 


AT 


List on application by mentioning NATURE. 


W. WILSON, 


Maker of 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 

OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List Free. 


{, BELMONT STREET, CHALK FARM, N.W. 
FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—?2238. 


Apparatus for estimation of sulphur in spent oxide. 
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THE 


(MANUFACTURED BY THE BAUSCH & LOMB 
OPTICAL C0.), 


As illustrated here, is specialised by us, and 
constitutes nearly one half of our sales. It has 
been still further improved in its mechanical 
construction. We supply this instrument 
complete in case, with 2/3rd and 1/6th 
Objectives, and 1” Eyepiece, for 


£7 4s. 10d. 


A VISIT WOULD CONVINCE You 
OF ITS SUPERIORITY. 


A. E. STALEY & C0., 


19 THAVIES INN, 
HOLBORN CIRCUS, 
LONDON, B.C. 


“llustrated Microscopical 
| Catalogue, 3 Stamps, to 
cover postage. 


Also Lists of Microtomes, , 
Centrifuges,  Photo- 
graphic Lenses, Shute, 
ters and Chemicals 

all descriptions. 


Radium Clocks. 


Beene made a special study of these 
instruments, we are in a position to 


supply :— 


1. For the Lecture 
Table 
(as illustrated). 


2. For Lantern Slide 
Use, 


Price, according to quantity 
of Radium, will be quoted 
by return post. 


We make a special feature of CHEMICALS 
AND APPARATUS of all kinds. 
PRICE LIST FREE. 

RADIUM ON HIRE. TERMS ON APPLICATION. 


W. MARTINDALE, 


MANUFACTURING CHEMIST, 


10 NEW CAVENDISH ST., LONDON, W. 


GLEW’S SCINTILLOSCOPE 

; “display ot scintillati 

Shows a cent display 0 ons, 
showers of sparks, direct from the mineral Pitch- 
blende, Radium, Polonium, Uranium, Thorium, or any 
radio-active substance, even a Welsbach mantle con- 
tains sufficient Thorium to excite the very sensitive 
screen of the Scintilloscope, which is far more sensi- 
tive than the Spinthariscope. The Scintilloscope 
rivals the most delicate Electroscope as a detector 
of Alpha rays. 

The eye sees an inexhaustible shower of stars of 
white light, giving a very realistic idea of the ceaseless 
activity of these marvellous substances which are pro- 
ducing the terrific bombardment causing this beautiful display. 

See NaturE, September 29, page 535- 

Glew’s Scintilluscope Superior Lens, with Extra-sensitive Pitchblende and 
Polonium Screens, giving brilliant effects, Complete, 7s. 6¢., Post free, 
U.K. Foreign Po-tage extra, weight 2 ounces. ae 

Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7s. 6d. each, according to size. 

Radio-active supplies of every description, on Sale or Hire. Radium 
Bromide, 1,800,000 units on hire for lectures. 

fF. HARRISON GLEW, Radiographer (Silver Medallist, Paris, 1900), 

156 Clapham Road, London, S.W. 


RECTIFIED SPIRIT 


(SPIRITS OF WINE). 


B.P. and higher strengths. Duty paid; or Duty 
Free under Finance Act 1902. 


METHYLATED SPIRIT 


Special Quotations to large 
Institutions. 


BOORD & SON, 
DISTILLERS SINCE 1780, 
115-121 Tooley Street, 
LONDON, S.E. 


Protection from X-Ray Burns. 


COX’S NEW COMPOSITION 
X-RAY SHIELD. 


Lllustrated 
Catalogue 
(including 
Instruc- 
tions to 
Beginners) 
Post Free. 


The figure speaks for itself, the Operator and Patient being 
BOTH COMPLETELY PROTECTED FROM THE RAYS. 


SHIELD (“‘ Record” size), 3 Tubes and 4 Stops, fitted in case, 35/- 
(Orders being fulfilled in rotation.) 


COX’S NEW REGISTERED CLAW, DOUBLE BALL JOINT and 
ARM, for TUBE HOLDER, 13/6. 


Oe Descriptive Circular Post Free. 


HARRY W. COX, Ltd., 


Actual Manufacturers. 
Facrory & OrFrices—1a ROSEBERY AVENUE, and 
15-21 LAYSTALL STREET, LONDON, E.C. 


(REMOVED FROM CuRSITOR STREET. 
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Griffin’s New Books & New Editions. 


In Five Volumes. Large 8vo. Sold Separately. 


A TEXT-BOOK OF PHYSICS. 
By Professors J. H. POYNTING, Sc.D., F.R.S., and 
J. J. THOMSON, M.A., F.R.S. 
Introductory Volume. Epirtion. 
PROPERTIES OF MATTER. 
8s. 6d. SOUND. 
Votume 


Next WEEK. Fully Illustrated. 


HEAT. 


ConTENTS.—Temperature.—Expansion of Solids. —Liquids.—Gases,—- 
Circulation and Convection.—Quantity of Heat; Specific Heat.—Con- 
ductivity.—Forms of Energy; Conservation; Mechanical Equivalent’ of 
Heat.—The Kinetic Theory.—Change of State; Liquid Vapour.—Critical 
Points.—Solids Liquids.—Atmospheric Conditions.—Radiation.— 
Theory of Exchanges.—Radiation and Temperature.—Thermodynamics. 
—Isothermal and Adiabatic Changes.—Thermodynamics of Changes of 
State, and Solutions. —Thermodynamics of Radiation.—InbEx. 


ELECTRIC SMELTING AND REFINING: A 
Practical Manual of the Extraction and Treatment of Metals b 
Electrical Methods. Being the Elektro-Metallurgie” of Dr. 
BORCHERS. Translated from the Latest German Edition, with 
Additions, by WALTER G. McMILLAN, F.I.C., F.C.S. 

Seconp EnGuisu Epition Thoroughly Revised and Enlarged. With 
numerous I}lustrations and Three Folding Plates. 21s. net. /ust out. 

ELECTRICITY A Treatise on 
Electricity Switchgear and Systems of Transmission. By LEONARD 
ANDREWS, M_I.E.E., Ex-Member of Council, Incorporated 
Municipal E'ectrical Association; Consulting Electrical Engineer, 
Hastings Corporation, &c., &c. In Large 8vo. Handsome Cloth. 
With numerous Illustrations. 12s. 6d. net. Just out 

THE MANUFACTURE OF INK. A Handbook 
of the Production and Properties of Printing, Writing, and Copying 
Inks. By C, A. MITCHELL, M.A., F.1.C., and T. C. HEPWORTH. 
In Large Crown 8vo, Handsome Cloth. With Plates and Illustra- 
tions. 75. 6d. net. Just out. 

Twesty-First ANNUAL Issuz. Handsome Cloth, 7s. 6d. 

THE OFFICIAL YEAR-BOOK of the SCIENTIFIC 
and Learned Societies of Great Britain and Ireland. Compiled from 
Official Sources. 

“Tue Year-Boox or Societiks is a Record which ought to be of the 

oy use for the progress of Science.’"—ZLord Playfair, F.R.S., 


tos. 6d. 


Volume Il. Tuirp Epition, Revised. 


Reapy 155. 


C.B., M.P., Past President of the British Association. 
LONDON: C. GRIFFIN & CO., LTD., EXETER ST., STRAND. 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Rd. No, 420,297-) 

This Instrument has been designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools fo: 
Demonstration purposes. 

The construction is on that of the well-known “‘ Fortin” 
principle. The level of the cistern mercury is reducib|: 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, an 
affords a bold, well-defined reading. The scales, b 
means of the double vernier, are capable of being rea 
to ‘or inch and ‘1 millimetre. It is mounted on a we}]- 
polished, solid mahogany board, with plates for attach 
ment to wall, opal glass reflectors for reading off, an: 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquerec 
and the scales are silvered brass. 

We confidently recommend this Instrument for use a- 
a ‘* Standard ’’ in Colleges and Schools, private Observa- 
tories. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 


or may be had with one scale (either inches or milli 
metres), and with thermometer on other scale, at same 
price. 

Nature says:—‘‘ Provides an accurate instru 
ment at a moderate cost.” 


FULL SIZE STANDARD BAROMETER «' 
same design, bore o’5” diameter, inches and millimetre 
scales, verniers reading to o’oo2 inch and o*1 m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, £7 10 O 


Sole Manufacturers and Proprietors of the 
Registered Design. 


PASTORELLI & RAPKIN, Lto. 


46 HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 1750. 
Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn. 


1/roth scale. 


MR. EDWARD ARNOLD'S LIST. 


THE CHEMICAL SYNTHESIS 
OF VITAL PRODUCTS, 


And the Inter-Relations between Organic Compounds. 


By RAPHAEL MELDOLA, F.R.S., Professor of Chemistry in the City 
and Guilds of London Technical College, Finsbury. 


Vol. I. Super Royal 8vo. 21s, net. 


THE BECQUEREL RAYS AND 
THE PROPERTIES OF RADIUM 


By the Hon. R. J. STRUTT, Fellow of Trinity College, Cambridge. 
Demy 8vo. 8s. 6d. net. 


AN INTRODUCTION TO THE 
THEORY OF OPTICS. 


By ARTHUR SCHUSTER, Ph.D. (Heidelberg), Sc.D. (Cantab.), 
F.R.S., Professor of Physics at the University of Manchester. 


15s. net. 


THE ELECTRIC FURNACE. 


By HENRI MOISSAN, Membre de l'Institut, Professor of Chemistry at 

the Sorbonne. Translated by A. T. de MOUILPIED, B.Sc. -(Lond.), 

M.Sc. (Vict.), Ph.D., Assistant Lecturer Chemistry in the University of 
iverpool. 


L 
Demy 8vo. Authorised English Edition. 10s. 6d. net. 


HOUSE, GARDEN, AND FIELD. 
A COLLECTION OF SHORT NATURE STUDIES. 
By L. C. MiALL, F.R.S., Professor of Biology, University of Leeds. 
With numerous Diagrams. Crown 8vo. 6s. 


ENGLISH ESTATE FORESTRY. 


By A. C. FORBES, Lecturer on Forestry at the Durham College of Science, 
Newcastle, lately Forester on the Marquis of Bath's Longleat Estate. 


With Illustrations. Demy 8vo. 12s. 6d. net. 
London: EDWARD ARNOLD, 41 & 43 Maddox Street, W. 


Demy 8vo. 


SON'S 
LIBRARY 


Embraces all the most Important Books :— 


BIOGRAPHIES AND MEMOIRS, TRAVEL AND SPORT, 
HISTORY, THEOLOGY, SCIENCE AND SOCIOLOGY, 
NATURAL HISTORY, LITERATURE AND ART, POETRY 

AND ESSAYS, TOPOGRAPHY, FICTION, REVIEWS, 

AND MISCELLANEOUS WORKS. 
PD 
The Library is attached to all their Railway Book- 
stalls (over 800 in town and country), to which 
Books are forwarded to _ subseribers’ orders. 
Subseriptions may be readily transferred from 
one bookstall to any other. 


NEWEST AND BEST BOOKS ADDED AS 
PUBLISHED, TERMS ON APPLICATION. 


Many Thousands of Second-Hand, and New 
Remainder, Standard Books, in all branches of 
General Literature, suitable for Students, Libraries 
(Public and Private), Presents, &c., offered at 
Greatly Reduced Prices, including free delivery 

to any Bookstall. 
Monthly Catalogue (150 pages), 
Free on Application. 


W. H. SMITH & SON, 


HEAD OFFICE, 


186 STRAND, LONDON, W.C. 
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MUIRHEAD 


SUBDIVIDED 
CONDENSER. 


Subdivided into two parts, A and B. 
The accuracy of the whole may be 
at any time confirmed, by check- 
ing the ratio of the two parts. 
Dr. Muirhead’s certificate giving 
the exact values of the two parts 
is sent with all condensers of this 
pattern. 


Makers of all Kinds 


of 
General Electrical 
and 
X-Ray Apparatus. 
Telegrams: 
** Secohm, London.’’ 


Telephone : 
779 Westminster. 


STANDARD CONDENSERS AND STANDARD CELLS 
ALWAYS IN STOCK. 


12 CARTERET ST., QUEEN ANNE’S GATE, 


WESTMINSTER, 


S.W. 


WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


A SILVER 
and a BRONZE 
MEDAL 


have been awarded to the 


“GERYK” 


(Fleuss Patent) 


Vacuum Pump 


at the 
ST. LOUIS EXHIBITION. 


A mechanical pump giving a vacuum 
comparable with that obtained by a 
mercury pump. 

Price from Write for 
£4:5:0. List F. 45. 


Pulsometer Engineering ee 


Nine Elms Ironworks. 


| | 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC iNSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 
Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Agparatue, 
Burettes, CATHETOMETERS, Drawing 
Instruments, Eudiometers, Gas, Steam and Water 
Gauges, Hydrometers, MICROSCOPES, Plane 
Tables, POLARIMETERS, Pyrometers, RANGE 
FINDERS, SEXTANTS, Spectroscopes, Sphygmo- 
meters, Sunshine Recorders, THEODOLIT Wind 
Vanes, &c., &c., &c. 
Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 


Prompt Attention to all Orders and Inquiries. 
fe Exceptional Terms to Colleges, Institutions, &c. 
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SPINTHARISCOPE 


as devised by SIR WILLIAM CROOKES. 
Showing the intillations of Radium. 
Price, witH Lens... ove 
CHEAPER FoRM OF ABOVE one 15 
The Scintillations seen in this instrument are from 
Pure Radium Bromide of the Highest Known Activity, 
and are brighter and more plentiful than those pro- 
duced from Pitchtlende+or other bodies of low 
radio-activity. 
A. C. COSSOR, 54 Farringdon Rd., London. 
Telephone 10547 Central. 
Gotp MeEpaAL awarded St. Louis Exhibition, 1904. 


FocUS TUBE. 
Sole Maker, 


H. HELM, 


66 HattonCarden, 
Londor. 
miGlass Blower and 
ACTUAL MAKER 
of all kinds of 


/X-Ray and Vacuum 
Tubes, &c. 


“SIRIUS” 


DRAWING INSTRUMENTS. 


Best Make and Finish. 
SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 


: Obtained through any Optician. 
ROBERT NICHOLL, 153 HIGH HOLBORN, LONDON. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £7 70. The Moto-Photo Camera for taking the Pictures. 

: Illustrated Lists, 2d. 

See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALpen, Esq. ; great 
success. New Microscope. Science Lanterns for Class De- 

Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
GuINNEss, Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick mp, Portrait Combination front 
Lenses, 18s. 6¢. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World, 
— Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, Small Illustrated Catalogue, too pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2¢. Pamphlets Free. W. C. HUGHES. Spactatist, 


ortimer Road. Kingsland, N 


Brewster House, 82 


NEW PATTERN 
POTENTIOMETER, 


with 10 consecutive wires and 
geometric contact maker. 


sak 
8? 89 SF SS BF 29 


Amongst other novel features and improve- 
ments is the arrangement of the plunger 
on contact maker. Whatever pressure 


is applied, the contact is always 


the same, and the risk of cutting 


the wires is also obviated. 


SPECIALLY RECOMMENDED 
FOR CLASS USE. 
Price £23 10 O. 


PAMPHLETS OF THE ABOVE 
AND CTHER INSTRUMENTS ON 
APPLICATION, 


ww. G. 


PVE & CO., “GRANTA” 


HB 


WORKS, 


HARVEY & PEAK, 


\= 
: 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN, 


POST OFFICE BRIDGE SETS AND 


DEAD BEAT GALVYANOMETERS. 


POTENTIOMETERS. 
SPECTROMETERS. 


STUDENTS’ 
SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
ELECTROMETER, NEW PATTERN. 


56 CHARING CROSS ROAD, LONDON, W.C. 


WEACMILLAN CO.’S LIst. 


VOLUME 


NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AnD A. E. SHIPLEY, M.A., F.R.S. 


To BE COMPLETED IN TEN VOLUMES. 


VOLUME VII. 
FISHES (exclusive of the Systematic Account of Teleostei). 


Account of Teleostei). By G. A. BOULENGER, F.R.S. 


FULLY ILLUSTRATED. 


HEMICHORDATA, 


8vo. PRICE 17s. NET EACH. 
FISHES. Sc. 


By T. W. BRIDGE, Sc.D., F.R.S. FISHES (Systematic 
By S. F. HARMER, Sc.D., F.R.S. 


ASCIDIANS AND AMPHIOXUS. By W. A. HERDMAN, D.Sc., F.R.S. 


AN INTRODUCTION TO THE CALCULUS. 


Based on Graphical Methods. 


and West of Scotland Technical College. Crown 8vo 


By GEORGE A. oe A., F.R.S.E., Professor of Mathematics in the ae 
35. 


MACMILLAN AND CO., LIMITED, LONDON. 


| 
| 
428 
2%, 
CAMBRIDGE. 
a 
iss 
nit 
low 


DECEMBER 8, 1904] 


NATURE 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 
EsTABLISHED 1782. 
te Rates. Absolute Security. Blectric 
Re Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,050. 


BIRKBECK BANK 


ESTABLISHED 18sr. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., ‘larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 


A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval, 


Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes 


THOMAS BOLTON, 
25 BALSALL IIEATH ROAD, BIRMINGHAM. 


LANTERN SLIDES. 


Collection of Lantern Slides for Lectures on 


A. PETROLOGY. 

Arranged by Professor Dr. K. BUSZ of Minster. 

The Mode of Occurrence of Rock- forming 
Minerals : so Slides... 

Do. taken by crossed nicols: 20 Slides ... 

The of forming Minerals : 
80 Slides ... 

. Do. 50 Slides. 

The Structures of Rocks : 36 Slides 

Collection of typical Rocks, taken in ordinary 
light : roo Slides 

sa. Do. 60 Slides ... 
0a taken under crossed nicols : 
Do. 45 Slides ... 


B. ‘GEOLOGY & PALEONTOLOGY. 
Arranged by Professor Dr. F. J. P. van CALKER of Groningen. 
Paleontological Problematica : 30 Slides £2 20 
Geology (Type *Toula” Collection): 
30 Slides ane 


75 Slides 


3. Tectonic Geology : 30 Slides... 

a. Protozoa Radiolaris): 
Pisces : 30 Slides ... 
Reptilia and Aves: so Slides 
Mammalia: 70 Slides... 

The collection of slides of Volcanoes" ‘and “Grystallography 

soon be ready. 

Detailed Catalogue of Lantern slides in preparation ; 

free. Single slides are sold aid at 1s. 6d. 1s. 6d. each. 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 
pe Our Catalogue (96 pp.) Post free on application 


N.B.—For Excellence and Superiority of Cabinets and 
references are rmitt to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


25 Slides 


o 

> 
o 


prospectus post 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature 


All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyliia, A'cy- 
onium ; "Hormiphora (preservi toplana; Lineus, Ampbiporu:, 
Nereis, Aphrodite, Arenicola, Lantos, Terebella; Lepas, Balanus 
Gammarus, Ligia M ysis, Nebalia, Carcinus ; a oo Buccinum, Eledone 
Pectens Bugula, Crisia, Pedicellina, Hol lothuria, Asterias, Echinus 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRFCTOR 


MIGROSCOPICAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Four actual Rock Sections. 


Subscription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


NOTICE.—Advertisements and business letters for 
Communications to the Editor. 


SUBSCRIPTIONS TO “ NATURE.” 
£ s. d.| To act Praces ABroaD:— 
Yearly . Yearly 
Half-yearly om 6 Half-yearly 
(uarterly o 7 6 | Quarterly 


£s.d. 
110 6 
om 6 
8 o 


*Three Lines in 


One Sixteenth Page,or 3 Eighth Col. a ° 
One Eighth Page, or Quarter 


Nature should be addressed to the Pubiishers; Editorial 
The telegraphic address of Nature is Pitusts,’’ LONDoN. 


CHARGES FOR ADVERTISEMENTS. 
4 sd. £s d. 
6 | Quarter Page, or Half 
Per Lineafter . 9 aColumn . 115 0 
Halfa Page, oraColumn 3 5 © 


‘olumn o 18 6| Whole Page. . . 6 6 0 


* The first line being in heavy type is charged for as Two Lives. 


Cheques and Money Orders payable to MACMILLAN & CO., 
MARTIN'S STREET, 


OFFICE: ST. 


Limited. 


LONDON, W.C 
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IMPORTANT ANNOUNCEMENT. 
Arsonyal’s Latest (1904) Apparatus, 


DISPENSING WITH COILS & INTERRUPTERS. 


For producing, perfectly regulating, and exactly measuring 


X-RAYS & HIGH-FREQUENCY CURRENTS. 
(Protected by Numerous Patents.) 
SILENT IN WORKING. SIMPLE IN MANIPULATION. 
This apparatus has been already installed by many of the chief workers in Electro-Therapeutics in France and England. 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, R040, 


where the apparatus may be seen working. 


WATSON’S MICROSCOPES & OBJECTS. 


Watson's New ‘‘Club” Microscope. An Instrument of full size of | New Slide of Radium for Microscope. Shows » Sane s. d. 
most modern design. Especially arranged for the use of Amateurs. brilliantly, and easily managed—quite new x 5 6 
Monocular, £15; Binocular, £18. Trypanosoma Brucei (Sleeping Sickness) .. pat 

Human Spinal Cord—prepared by Golgi’s method. wo 40 

Beautiful Polyzoa—Cristatella mucedo, with Slatoblasts 30 
greater convenience for working than before. 26 

The Watson-Conrady Condenser System is of new computation, and Exquisite arranged groups composed of Diatoms, Spicules, &e., 
is expressly designed for Photo- Micrography. according to size, from -. 5/- to 21 0 

Seales and Hairs of Insects arranged to represent Sprays, 
New Aplanatic Magnifiers. New Objectives. Everything a | and Vases of Flowers, always interesting and 
for the Microsecpist. attractive .. /6, 15/-, 21/- and 42 0 

Write for Catalogue No. 3 of Objects, together with new!) 

For all she ebove see Watson's 158-page Catalogue of Microscopes, sent published supplementary list of Slides, giving details of recently 

post free. added specimens, post free. 


: (s SPINTHARISCOPE for observing the Scintillations of Radium. The very best. Price 21/- 
SPECIALITIES :—|STRUTT’S RADIUM CLOCK. Price according to quantity and quality of Radium included. 
(RADIUM of MAXIMUM activity in stock, also of medium and moderate activities. Send for particulars. 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C 


ESTABLISHED 1837. BRANCH—16 Forrest Road, Edinburgh. 


COUNTRY ELOUSE LIGHTING 


FAR LARGER 
THE MOST INSTALLATIONS 
GIVE STILL 
ECONOMICAL | 
MORE REMARKABLE 
SYSTEM KNOWN. 


GAS PLANT. GAS ENGINE AND DYNAMO. 
Electric Current a 100 jeep. lamps can be obtained for ONE PENNYWORTH of fuel per hour by using a CROSSLEY 


S ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLAN 
Full acta and testimonials on reference to 
CROSSLEY BROS... LTD., OPENSHAW, MANCHESTER. 


THE NEW STIGMATIC LENS. 


SERIES Il. 7/6. 


BRITISH DESIGN AND WoOREMAN SHIP. 
Is the best All-round Lens for either Professional or Amateur use. 


Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
BAL) MEYER’S it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 


parents 


ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 
EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J, H. DALLMEYER, Ltd., 25 NEWMAN ST., OXFORD ST., LONDON, W, 


Printed by KICHAKD CLAY AND DONS, LIMITED, al 7 & 0 Dread Sueet Mili, 
anv Co., Limrrev, at St. Martin's Street, London, W.C., and Tue Macn 


Queen Victoria Street, in the City o Londen, and puoiis shed | by Macnmt 
HILLAN Company, 66 Fifth Avenue, New Dec. 8, 1904. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorpsworTH. 


No. 1833, VOL. 71] 


THURSDAY, 


_DECEMBER 15, 1904. 


[PRICE SIXPENCE. 


~ Registered asa Newspaper at the General Post Office.] 


~ Rights are Reserved. 


NEW LANTERN SLIDES. 


SEASON 1904-1905. 


DETAILED LIST 


Russo-Japanese War. 

Trans-Siberian Railway. 

Up-to-Date of Cur- 
rent Even 

The Balkans "and the Eastern 
Question. 

The Bayeux Tapestry. 

Life of Christop Columbus. 

Austria and the Lg 

A Ramble ‘among 


Many Lands. 

St. Ives, Cornwall. 

London and London Life. 
Among the London Poor. 
Pilgrim’s (R.T.S.). 
Life & Times of Martin Luther. 
Secripture—Old Testament. 
Scripture—New Testament. 


ON APPLICATION. 


Tissot’s New Series of Old 
Testament Pictures. 

Tennyson's Heroines. 

Caldecott’ s Nursery Tales. 
**Black Beauty.” 

British Birds and Beasts. 

Natural History. 

Trees and Plants. 

Rock Formation. 

Radium Atoms and Spectra. 

Photographs of Sand Figures 
on Chaldni’s Plate. 

The Embryology of a Chicken. 

Coin of the Realm 
sm 

The Fall of a Water Drop. 

Radiographs showing one 
Diseases. 

The Starry Heavens. 


ST. LOUIS EXHIBITION AWARD. 


3 Gotp 1 SitveER MEDAL; 1 Bronze MEDAL. 


Two Gold Medals have been awarded to Messrs. Newton & Co. 
for Lanterns and Slides, 


NEWTON & CO., 


Opticians to H.M. The King and H.R.H. The Prince of Wales. 


3 FLEET ST., 


LONDON. 


REYNOLDS & BRANSON, Ltd. 
Chemical! and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

Sanaa BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


COMMERCIAL STREET, LEEDS. 


MOVING COIL 
VOLTMETERS & AMMETERS 


MOVING 
PARTS 
VISIBLE. 


GRIFFIN LONDON 


Prices from £2 2 Oto £2 7 6 


For full description see our Electrical Catalogue, post free 
on application to 


JOHN J. GRIFFIN & SONS, Ltd., 
SARDINIA ST., LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


Aneroid Barometer, with altitude scale, Pocket Compass, with patent 
dial, anda Thermometer having Fahrenheit and Centigrade Scales (or a 
Clinica 1 Thermometer may be substituted), from £4 ros. to £7 10s. 


Can also be had mounted in Gold or Silver. 
VERY SUITABLE FOR A CHRISTMAS PRESENT. 


‘*Special Illustrated Price List of Instruments for 
Presents free by post to all parts of the Wor! 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL; 122 REGENT STREET. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS BEFORE EASTER, 1903. 


A CHRISTMAS COURSE OF LECTURES (adafted to a 
Juvenile Auditory). * 


Lecture Hour, Three o'clock. 


Henry Cunyncuame, Esq., C.B., M.A., M.Inst.E.E., 47.2.7. Six 
Lectures on ‘* Ancient and Modern Methods of Measuring Time ” (Experi- 
mentally Illustrated), On December 27 (Tuesday), Dece ~ber 29, 31, 1924, 
January 3, 5. 7, 1905. 


Tuesdays. Lecture Hour, Five o'clock. 


Profe-sor L. C. Mia, D.Sc., F.R.S., Fullerian Professor of Physiology, 
R.1I. Six Lectures on “‘ Adaptation and History in the Structure and Life 
of Animals.” On Tuesdays, January 17, 24, 31, February 7, 14, 21. 

Professor Kart Pearson, F.R.S. Three Lectures on ‘‘Some Recent 
Biometric Studies.” On Tuesdays, February 28, March 7, 14. 

Professor W. E. Darpy, M.A., B.Sc., M.Inst.C.E. ‘Two Lectures on 
“Engineering Problems.” On Tuesdays, March 21, 28. 

A. Henry Savace Lanpor, Esq., 47.X./. Two Lectures on ‘‘ Explor- 
ation in the Philippines.” On Tuesdays, April 4, 11. 


Thursdays. Lecture Hour, Five o'clock. 


Cuurton Cottins, Esq., M.A. Two Lectures on (1) ‘‘ The Religio 
of Shakespeare,” (2) “* The Philosophy and Significance of * The Tempest.’” 
On Thursdays, January 19, 26. 

Professor W. Scuiicn, Ph.D., C.1.E., F.R.S. Two Lectures on 
** Forestry in the British Empire.” .On Thursdays, February 2, 9. 

J. J. H. Tea, Esq., M.A., F.R.S., F.G.S. Two Lectures on ‘* Recent 
Work of the Geological Survey.” On Thursdays, February 16, 23. 

Professor H. H. Turner, D.Sc., F.R.S. ‘Ihree Lectures on “ Recent 
Astrcnomical Progress.’’ On Thursdays, March 2, 9, 16. 

Professor R. Metvota, F.R.S., 47.2.7. Two Lectures on “ Synthetic 
Chemistry ” (Experimental). On Thursdays, April 6, 13. 

Sir Joun StirtinG-Maxwe Lt, Bart., M.P. Two Lectures on “ Street 
Architecture.” On Thursdays, March 23, 30. 


Saturdays. Lecture Hour, Three o'clock. 


Professor CHARLES Oman, M.A., F.S.A. Two Lectures on “ Wat 
Tyler in London.” On Saturdays, Jan. 21, 28. 


Sir ALExaNDER C. Mackenzie, Mus.Doc., D.C.L., LL.D. Three 
Lectures on ‘‘ The Bohemian School of Music with Musical Illustrations). 
On Saturdays, Feb. 4, 11, 18. 


Daviv Georce Hocartnu, Esq., M.A. Two Lectures on “ Archa- 
ology.” On Saturdays, Feb. 25, March 4. 


Professor J. J. Tnomson, LL.D., D.Sc., F.R.S. Three Lectures on 
‘Electrical Properties of Radioactive Substances.” On Saturdays, 
March 11, 18, 25. 


The Right Hon. Lorp Rayveicu, O.M., M.A., D.C.L., LL.D., Sc.D., 
F.R.S., 4/.4./., Professor of Natural Philosophy, R.I. Three Lectures 
on “*Some Controverted Questions of Optics.” On Saturdays, April 1, 
8, 15. 

Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Subscription to a single 
Course of Lectures, One Guinea, or Half-a-Guinea, according to the length 
of the Course. Tickets issued daily at the Institution, or sent by post on 
receipt of Cheque or Post-Office Order. 


Members may purchase not less than Three Single Lecture Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 


The Fxipay EveninG Megetincs will begin on January 20, at 9 p.m., 
when Professor Sir JAMES Dewar will give a Discourse on ‘* New Low 
‘lemperature Phenomena.” Succeeding Discourses will probably be given 
Ly Dr. Eowarp A. Witson, Professor CLirForD AtLBuTT, Dr. CEcIL 
Smith, Mr. Jonn W. Gorpon, Professor MARSHALL Warp, Chevalier 
G. Makcont, Professor J. J. THomson, Sir Squire BANCROFT, Professor 
G. H. Bryan, Protessor JostpH WkiGut, Mr. ALFRED MOosELy, ‘Lhe 
Right Hon. Lord RAyLeiGH, and other gentlemen. ‘lo these Meetings 
Members and their Friends only are admitted. 


Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are imuediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Read- 
ing-Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


ROYAL COLLEGE OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 


SOUTH KENSINGTON, S.W. 


The ANNUAL CONVERSAZIONE will be held on the evening of 
Wednesday, December 21, at 7 p.m., in the College. 

The Lecture will be delivered by Dr. W. Watson, F.R.S., on Rapium 
AND Century ALCHEMY. 

_The Programme also includes a Concert and exhibits in the several 

‘Tickets (Single, 2s. 67.; Doub‘e, 4s.] may be had from the Secretary, 
Mr. G. W. C. Kaye. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R. ) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Ad d and H '$ students, 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provi r h in either Pure o 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. M 
Full particulars at the Institute or sent on receipt of postcard. 
REG. S. CLAY, D.Sc., Principal. 


UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN that on WEDNESDAY, March 22 
next, the Senate will proceed to elect Examiners in the following Depart- 
ments for the year 1905-6. 


FOR EXAMINATIONS ABOVE THE MATRICULATION. 


The Examiners appointed may be called upon to take part in the Ex- 
amination of both Internal and External Students. ‘The remuneration of 
each Examinership consists of a Retaining Fee for the year, and a fre 
vata payment for Papers set, Answers marked, and Meetings attended. 
Full particulars can be obtained on application to the Principat. 


THEOLOGY. 
Two in The Hebrew Text of the Old Testament and the Greek 
Text of the New Testament. 
ARTS AND SCIENCE. 
One in Philosophy. 
One in Pedagogy. 
One in Mathematics. 


One in Latin. 

One in Greek. 

One in The English Language and i F 
Literature. One in Experimental Physics. 

One in History. One in Chemistry. 

One in The French Language and One in Botany. 

Literature. One in Zoology. : 

One in The German Languageand One in Geology and Physical Geo- 

Literature. graphy. 
Laws. 

Onein Jurisprudence, Roman Law, | One in Common Law and Law and 
Principles of Legislation, and | _ Principles of Evidence. 
International Law. One in Constitutional History of 

One in Eguity and Real and Per- | England. 
sonal Property. 

Music. 
One in AZusic. 
MEDICINE. 
One in Obstetric Medicine. 
One in Forensic Medicine and 
Hygiene. 
One in State Medicine. 
Economics. 
One in The Existing British Constitution (including English Local 
Government and the Government of Colonies and Dependencies). 
Candidates must send in their names to the Principat, with any 
attestation of their qualifications they may think desirable, on or before 
1UESDAY, JANUARY 24. (It is particularly desired by the Senate 
that no application of any kind be made to its individual Members.) 
University of London, By Order of the Senate, 
South Kensington, S.W., AKTHUR W. RUCKER, 
December, 1904. Principal, 


One in Medicine. 
One in Surgery. 
One in Anatomy. 
One in Physiology. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AusPICES OF His Majesty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HosPITAL SOcIgTY.) 
The next SESSION commences on MONDAY, JANUARY 16, 1995. 


For Prospectus, Syllabus, and other particulars, apply to the Secretary 
P. Micue tt, Esq., Seamen's Hospital, Greenwich, 


For other Scholastic Advertisements, see tages \xv and \xvi. 
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EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


TEACHING STAFF. 
J. L. S. Hatton, M.A., and 
W. F. S. M.A. 
T. Hewitt, D.Sc., and 


Mathematics 

Chemistry 

Mechanical Engineering ... 

Electrical Engineering sa 

Physics R.A. D.Sc., and 
W.H. Warre, B.A., B.Sc. 

__ Botany .. V. H. Buackman, M.A. 

The DAY CLASSES for students over 16 years of age include full three 
years’ technical courses in Chemistry and Engineering, and three years’ 
courses for London University Degrees (Pass and Honours). 

EVENING CLASSES are held in Advanced Technical and Scientific 
subjects, and for London University Degrees. 

Valuable SCHOLARSHIPS are awarded by the Drapers’ Company in 
connection with the Day Classes. 

CaLenpaARr with full particulars post free, ahd. 

J. L. S. HATTON, Director of Studies. 


BOROUGH OF EAST HAM. 
TECHNICAL COLLEGE AND SECONDARY DAY 
SCHOOL. 
CHEMICAL, PHYSICAL AND BOTANICAL APPARATUS. 
The above-named Council invite tenders for the supply of CHEMICAL, 
PHYSICAL and BOTANICAL APPARATUS for the new Technical 
College and Secondary Day School at East Ham. 
Particulars, Schedule and Form of Tender may be obtained upon appli- 
cation to Mr. W. H. Barker, B.Sc., Principal of the College, Town Hall, 


East Ham, on and after Monday next, the 19th inst., upon the deposit of | 


we as of one guinea, which will be returned on receipt of a dona fide 
ender. 

Tenders to be delivered addressed to ‘‘The Chairman, Works Sub- 
Committee, Town Hall, East Ham, E.,” and endorsed ‘Tender for 
Chemistry Apparatus, &c.,” not later than 12 o’clock noon of Thursday, 
December 29, 1904. 

The firm whose tender is accepted will be required to pay to the whole of 
their workmen Trade Union rate of wages and observe Trade Union hours 
of labour, and to also enter into a contract with a bond for the due and 
proper performance of the contract. 

The Council does not bind itself to accept the lowest or any tender. 


By order, 
Town Hall, East Ham, E., C. E. WILSON, Town Clerk. 
December 13, 1904. 


THE VICTORIA UNIVERSITY OF 
MANCHESTER. 


The Council desires to proceed to the APPOINTMENT of a PRO- 
FESSOR of ENGINEERING. 

The Professor will be responsible for the organisation of the Engineering 
Byron, and will have the direction of the Engineering Laboratory. 

e may take a consulting practice under specified conditions. 

His stipend will be composed of a fixed salary and a share of the fees, 
and the Council guarantee that the total income will not be less than £1000 
per annum during the first three years. 

A detailed statement of the conditions of appointment may be obtained 
from the REGISTRAR. 

_ Applications, with references and such testimonials (not exceeding three 
in number) as the candidate may desire, should be sent on or before 
February 15 to the ReGisTRAR. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Required (1) Science Master for Advanced Botany, &c. 
County School in London. £140. (2) Mathematics, Science and 
Form work. County School in London. £130. (3) Graduate for 
Mathcs , Physics and Chemistry, £105, resident. Secondary School, 
Sea-side. (4) Graduate for Chemistry and Physics. £130. County 
School. (5) Chemistry, Physics and Mathcs. £120. For particulars 
of the above and a7 other vacancies, address GrirFiTHS, SMITH, 
Powet. & Situ, Scholastic Agents (Estd. 1833), 34 Bedford Street, 
Strand, London. 


| 


UNIVERSITY OF WALES. 
MATRICULATION EXAMINATION, 1995. 


The University Court will shortly appoint MATRICULATION 
EXAMINERS as follows :— 


Subjects. PresENtT EXAMINERS. 
A S. Napier, M.A., Litt.D 
English Language and the His-| Pb.D. 
tory of England and Wales “| The Rev. T. A. Wacker, Litt.D., 
LL.D., M.A. 
*G. B. Maruews, M.A., F.R.S. 
J. H. Grace, M.A. 
E. Sevmer Tuompson, M.A. 
= “| Frank Ritcwe, M.A, 
Greek ove ove *W. E. Jorpan, M.A. 
Welsh The Rev. Ropert Wittiams, M.A. 
French one Professor E. Weekiey, M.A. 
German *T. Bartey Saunvers. M.A. 
Dynamics W. C. D. Wuetuam, M.A., F.R.S. 


W. C. D. Wuernam, M.A., F.R.S. 
Cuatraway, M.A., D.Sc., 


Chemistry ... Ph.D 
Botany Professor M. C. Porre:, M.A. 

The Examiners whose names are marked with an * have served for the 
full period of five years. 

Particulars will be given by the RecisTRar of the University, University 
Registry, Cathays Park, Cardiff, to whom applications must be sent on or 
before January 7, 1905. 

IVOR JAMES, 


Registrar of the University. 


COACHING 

PRACTICE) 

In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


November, 1904. 


EXAM. 
Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Councii, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


CITY AND GUILDS CENTRAL 
TECHNICAL COLLEGE. 


WANTED, an ASSISTANT competent to give instruction in the theory, 
and practice of the construction, and use of Optical Apparatus. Salary 
commencing at £100 per annum. 

Apply in the first instance by | tter, stating age and details of experience, 
to Prof. Ayrton, City and Guilds Central Technical College, Exhibition 
Road, London, S.W. 


WOOLWICH POLYTECHNIC. 
Principal WILLIAM GANNON, M.A. 

The Governors invite applications for the post of LECTURER and 

DEMONSTRATOR in ENGINEERING. Commencing salary, £150 

per annum. Particulars of the post may be obtained from the Principal on 


receipt of a stamped addressed foolscap envelope. All applications, to 
made on special forms, must be lodged with the Principal before 


December 31, 1924. 
A. J. NAYLOR, 
December 14. 1924. Clerk to the Governors. 


QUEEN’S COLLEGE, GALWAY. 


A LECTURER in ELECTRICAL ENGINEERING is _ required 
early in January, 1905. Salary, £125, with Class Fees. Applications, with 
testimonials, should be sent to the Recisrrar on or before December 31. 


Kar other Scholastic Advertisements, see pages \xiv and \xvi. 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 


EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 25/- ; but for general work, Landscapes in 
changing light, Portraiture or Photomicrography where rapid exposures 
in succession are necessary, the Repeating Back with Colour Filters is 
recommended as the best all round appliance. 

It may be attached to any }, ro whole-plate camera or glass plate 
Kodak, by means of a panel cut to correspond and interchangeable with 
the ordinary dark slide. This does not in any way interfere with the use 
of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each an enough to record the three negatives side by side, when 
the slide is pushed t the opening in the outer case. With this Outfit, 
even a beginner will secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/- 
ma Send for New Booklets, post free to readers of *‘ Nature,” or 
call and see results ohtained by amateurs. 


SANGER-SHEPHERD & CO., 5, 6, 7 Gray’s Inn Passage, Red Lion Street, Holborn, London. 


Ixv 
R. ) 
S 
fe on 
ially 
al. 
part- 
Ex- 
on of 
pre 
| 
cal 
). 
any 
yefure 
enate 
1995- 
= 
vi. 


Ixvi 


NA URE 


{[DeceMBER 15, 1904 


KING EDWARD’S SCHOOL, 
BIRMINGHAM. 


There will be a vacancy in pomere for an ASSISTANT SCIENCE 
MASTER in the Boys’ High School. A Biologist (Botany and Zoology) is 
desired. who is also familiar with general Laboratory practice and able to 
teach Physics and Chemistry up to at any rate Matriculation standard. A 
Cambridge First Classman will receive some preference. Commencing 
salary (non-resident) from £160 to £209, according to experience and 
qualifications. Applications, accompanied + | copies of testimonials, should 
be sent in not later than December 31 to R. Cary Gitson, Esq., King 
Edward's School, Birmingham. 


SCIENCE AND MATHEMATICAL MASTERS. 
Messrs. NEEDES & SELLICKS, 
(Medical and SCHOLASTIC Agency, Estab. 1860), 
Clock House, Arundel Street, Strand, W.C. 


Applications are invited for the following appts. :—(1) Public Sch., Nat. 
Sc. and Drawg., £150+ fees ; valuable post to good man. (2) Chem. and 
Physics—little English. Games preferred. £120, res. (3) Chem.-+Mag- 
netism and Electricity. £100, res. (4) pote Public School. £110, res. 
(5) County School, Maths. £110, non-re:. Many January Appointments. 


SCIENCE AND MATHEMATICAL 
MASTERSHIPS VACANT. Science Public College, £200; North 
England. Chemistry and Physics, £175. Mathematics and Chemistry, 
Ireland, £150. Chemistry, £120. Mathematical, £180. 

A list LA | ~-aa England, Continent, and Over Sea, sent to all 

ndidates. 
RELLANA & CoO., 
Established over 40 years, 
80 Wigmore Street, Cavendish Square, London, W. 
(late 44 Old Bond Street). 


A Gentleman engaged in Pure and Applied 

Research would be glad to hear of a commercial laboratory well 

“ uipped electrically, with a good mechanic, glass blower and chemist, 

ere he could pursue his experiments with expedition. —Apply 
c/o NATURE. 


For other Scholastic Advertisements, see pages \xiv and \xv. 


Substantial English Company desires to 
extend its business by acquiring the British and Colonial rights of a 
new Chemical Product which is likely to be used on a very large 
scale for Industrial purposes. Advertisers have exceptional facilities 
for exploiting an invention of this kind. Offers, with full particulars, 
to be sent to Box 101, ‘T. B. Browne’s Advertising Offices, 163 Queen 
Victoria Street, E.C. 


FOREIGN SCIENTIFIC BOOKS 


and Periodicals promptly supplied at lowest rates. 


CATALOGUES POST FREE ‘ON APPLICATION. 


Ww. MULLER, 
59 CASTLE STREET EAST, OXFORD STREET, LONDON, W. 


ROCK-SECTIONS FOR THE MICROSCOPE. 


Sections of Minerals, Metals, Bones, Teeth and Kindred Hard Substances. 
Sampce Suives (/andtlessly Mounted), 18, Each, Post FREE. 
ALL BRANCHES OF BIOLOGY AND GEOLOGY. 
Micro-specimens mounted or made to order, from 1s. each. 

Collections provided, named, arranged or repaired. 
Exact original water-colour or etched drawings executed. 

LESSONS IN LABORATORY OR BY CORRESPONDENCE. 
Medical, Science and Civil-Service Students encouraged. 
Specify Wants and Estimates will be supplied by Return Post. 
-iddress to:—Tue Director, Micro.ocicat Lasoratory anp Stuvio, 
it ASPENLEA ROAD, HAMMERSMITH, LONDON, W. 


MINERALS, ROCKS, FOSSILS. 


A large stock of BRITISH AND FOREIGN MINERALS always on view. 


CORNISH MINERALS 
A SPECIALITY. 
Special display for Teachers and Students on Saturdays. Open till 7 p.m. 


RICHARDS’ SHOW ROOMS, 
3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


THE GEOGRAPHICAL JOURNAL. 


PRICE 2s. 
CONTENTS.—DECEMBER. 
The aneuctic Meeting at the Albert Hall (with Plate of Special Antarctic 


a! 
England and Wales viewed Geographically. By Hugh Robert Mill, D.Sc. 
p). 


(with Ma 

The F aol Emirates of Northern Nigeria. By Major J. A. Burdon, 
F.R.G.S., Resident of the Sokoto Province (with nine IIlustrations). 

Captain. J. Liddell’s Journeys in the White Nile Region (with three Illus- 
trations and Sketch-Map). 

On the Zonal Distribution of South Atlantic and Antarctic Vegetation. By 

Skottsberg, Botanist of the Swedish Antarctic Expedition, 1901- 
1923 (with Sketch-map). 
Gus and Dorville’s Journey across Tibet. 
Van der Grinten’s Projection. By E. A. Reeves (with four figures). 

The Monthly Record. 

Obituary : a eel Sir Henry W. Norman, G.C.B., G.C.M.G., 
C.LE. By T. H. H. Edward Stanford. By J. B. 

Correspondence :—Dr. Sven Hedin’s Observations on Sand. dunes. By 
Dr. Vaughan Cornish. ‘‘The Balkan P. sula.” By P. K. 
Levasseur. 

Meetings of the Royal Geographical Society, Session 1904-1905. 

Literature of the Month. 

aps and Illustrations. 


EDWARD STANFORD, 12, 13, 14 Long Acre, London, W.C. 


NOW READY. 
With Illustrations, 2s. 6d. net, by post 2s. 9d. 


X-RAYS 


THEIR EMPLOYMENT in CANCER and 
other DISEASES. 


BY 


RICHARD J. COWEN, L.R.C.S.1., L.R.C.P.1., &c. 


London: H. J. GLAISHER, 57 Wigmore Street, W. 


JUST PUBLISHED. With 135 Illustrations and Coioured 
Plate. 8vo. 10s. 6d. net. 


AN INTRODUCTION TO THE STUDY OF 
SPECTRUM ANALYSIS. 


By W. WATTS, D.Sc. (Lond.), 
B.Sc. (Vict.), F.1. 
Senior Physical Science Master in the Giggleswick School. 
*," PROSPECTUS SENT ON APPLICATION. 
LONGMANS, GREEN & CO., 39 PATERNOSTER Row, 
LonpDoN, E.C. 


JOHN WHELDON & CO.’S 
CATALOGUE OF 


ZOOLOGICAL BOOKS AND PAPERS. 


Pt. 2, GEOGRAPHICAL (comprising faunas of all countries). 
Ready in January. 
Pt. 1.—INVERTEBRATA, 36 pp. Now ready. 
SENT POST FREE ON APPLICATION. 
88 GREAT QUEEN ST., LONDON, W.C. 


With 30 Original Illustrations. Price 2s. 6d. 

The HYGIENE of the MOUTH. 

A Guide to the Prevention and Control of Dental Diseases 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental to the Evelina Southwark. 
VY THE SAME AUTHO 
The DISEASES of CHILDREN’ S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, —— Higher 
Local, thorough acquaintance with Modern Languages). anarch, 
Revision, Translation. Scale of charges on epgleaien. The Cam 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 
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CAMBRIDGE UNIVERSITY PRESS. 


The ANALYTICAL THEORY of LIGHT. 


By JAMES WALKER, M.A., Christ Church, Oxford, Demonstrator 
_ of Physics in the Clarendon Laboratory, Oxford. Royal 8vo. 15s. net. 


By J. H. JEANS, M.A., Fellow of Trinity College, Cambridge. 
Royal 8vo. 15s. net. 


A TREATISE ON THE ANALYTICAL 
DYNAMICS OF PARTICLES AND RIGID BODIES; with an 
Introduction to the Problem of Three Bodies. By E. T. WHITTAKER, 
M.A., Fellow and Lecturer of Trinity College, Cambridge. Royal 8vo. 


12s. 6d. net. 


STUDIES from the ANTHROPOLOGICAL 
LABORATORY, THE ANATOMY SCHOOL, CAMBRIDGE. 
By W. L. H. DUCKWORTH, M.A., Fellow of Jesus College, 
Cambridge ; University Lecturer in Physical Anthropology. Demy 8vo. 
10s. net. 


THE CAMBRIDGE BIOLOGICAL SERIES.—New Volumes. 


MORPHOLOGY and ANTHROPOLOGY : 


a Handbook for Students. By W. L, H. DUCKWORTH, M.A. 
Demy 8vo. 155. net. 


NOW READY, VOL. ll. LEAVES. . 


TREES. A Handbook of Forest Botany for 
the Woodlands and the Laboratory. By H. MARSHALL WARD, 
Sc.D., F.R.S., Professor of Botany in the University of Cambridge. 
Vol. Il. LEAVES. With Illustrations. Crown 8vo. 4s. 6d. net. 
(To be completed in Six volumes.) 


THE CAMBRIDGE PHYSICAL SERIES.—New Volumes. 


A TREATISE ON THE THEORY OF 
ALTERNATING CURRENTS. By ALEXANDER RUSSELL, 
M.A., M.1.E.E., Lecturer in Applicd Mathematics, and Superinten- 
dent of the Testing Department, Faraday House, London. 

Vol. I. Demy 8vo. ras. net. . 


THE STUDY OF CHEMICAL COMPO- 
SITION. An Account of its Method and Historical Development, 
with Illustrative Quotations. By IDA FREUND, Staff-Lecturer and 
Associate of Newnham College. Demy 8vo. 18s. net. 


London: C. J. CLAY & SONS, Cambridge University Press Warehouse, 
Ave Maria Lane. 


RDWARD STANFORD'S LIST. 


JUST PUBLISHED. 


THE SEA-FISHING INDUSTRY OF 
ENGLAND AND WALES. 


A Popular Account of the Sea Fisheries and Fishing Ports 
of those Countries. 
By F. G. AFLALO, F.R.G.S., F.Z.S. 
With a Fisheries Map of England and Wales, and 77 Illustra- 
tions from Photographs by the Author and others. 
406 pages, demy 8vo, cloth. Price 16s. net. (Postage 6d.). 
**Comes very opportunely, . . . Each chapter teems with interesting 
information, and we have on to turn over the pages to discover the leading 
features of the fisheries in all our principal ports.’’—Standard. 
Detailed Prospectus on Application. 


STANFORD'S COMPENDIUM OF 
GEOGRAPHY AND TRAVEL. 
JUST PUBLISHED, NEW & REVISED EDITION. 


AFRICA: Vol-Il. SOUTH AFRICA. 


By A. H. KEANE, LL.D., F.R.G.S. 
687 pages, large crown 8vo, with 11 Maps and 94 Illustrations. 
Price 15s. (Postage 5d.). 


‘* The volume in its revised form is probably the most readable and 
certainly one of the most valuable of the entire series.”—Glasgow Herald. 


Detailed Prospectus on Application. 


The DYNAMICAL THEORY of GASES. | 


_TEXT-BOOKS OF PHYSICAL 
| CHEMISTRY. 


EDITED BY 
SIR WILLIAM RAMSAY, K.C.B., F.R.S. 


“ Collectively the manuals will form an adequate record of 
the present state of knowledge in a large and important 
field of chemistry. We heartily wish well to Sir William 
Ramsay's venture, and look with interest for the appear- 
ance of the sueceeting numbers of the series.”’ 

—Gtascow HERALD. 


THE PHASE RULE 


AND ITS APPLICATIONS. 


By ALEX. FINDLAY, M.A., Ph.D., D.Sc., 
Lecturer and Demonstrator in Chemistry, University of 
Birmingham. 

WITH FIGURES IN THE TEXT. 

Together with AN INTRODUCTION TO THE STUDY OF 
PHYSICAL CHEMISTRY, 

By SIR WILLIAM RAMSAY, K.C.B., F.R.S. 
Crown 8vo, 55. 


It is not an easy subject to treat, and to do so in a clear, concise, and 
orderly manner which can be understood by anyone who possesses a know- 
ledge of the principles of physical chemistry, is indeed difficult. This is 
the task which Dr. Findlay set himself, and he has been completely 
successful.” —Colliery Guardian. 


‘If the succeeding issues are as excellent as this, then a notable and 
indispensable addition will be made to the library of the student of 
chemistry.”—/ournal of Education. 


SIR WILLIAM RAMSAY’S 


“INTRODUCTION TO PHYSICAL 
CHEMISTRY ” 


is also issued separately, price Is. net. 


“In this essay Sir William Ramsay gives an excellent historical sketch 
of the growth and development of the science of chemistry during the last 
two centuries, and especially of the new ideas which have created the 
modern science known ag physical chemistry. . . . The subject with which 
Dr. Findlay has had to dgal is not in any sense “ popular,” nor does it lend 
itself to popular treatment; but the earnest student of chemistry will 
appreciate the importance and value of the instruction given in these pages, 
and the iucidity of the writer's exposition. The volume itself is neat and 
attractive in appearance, ang reflects credit on the publishers.” 

—Engineering. 


ELECTRO-CHEMISTRY. 


Part 1—GENERAL THEORY. 
By R. A. LBHFELDT, D.Sc., 
Professor of Physics at the East London Technical College. 


Including a Chapter on the Relation of Chemical Constitution 


to Conductivity, by T. S. M B.A., B.Se., Lecturer in th 
University of Bir: 


mingham. 
Crown 8vo, 55. 


‘The book is to be heartily recommended, and we await with interest 
the second volume, in which the author hopes to discuss the most important 
applications of the theory to primary and secondary cells, to electrolysis 
and to the solution of chemical problems.” —Z/ectrician. 


Part II.—Applications to Electrolysis, Primary and 
Secondary Batteries, &¢, preparation. 


CHEMICAL STATICS & DYNAMICS 
Including the Theories of Chemical Change, 
Catalysis, and Explosions. 


By J. W. MELLOR, D.Sc. (N.Z.), B.So, (Vict.). 
Crown 8vo, 7s. 6d. 
*," Other Volumes of the Series are in “Preparation. 


London: EDWARD STANFORD, 12, 18, & 14, Long Acre, W.C. | 


Gkocraruer to His Masesty THE Kinc. 


LONGMANS, GREEN, 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


Lieut. W. R. LEDCARD, R.N., 
H.M.S. THETIS, 
China Station, 
writes, May 10, 1904 :— 
“Te 
‘*Messrs. Aitchison & Co., 
**London. 

“1 received the Prism 
Ri lars (Ait hi No. 
12), and am very pleased 
with them, and find them 4 
very efficient for both day 
and night work.” 


MADE IN LONDON. 


PRICES (the Numbers give Magnifying Power)— 
No. 6, £5. No. 8, £5 10s. No. 10, £6. No. 12,86 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON, 


AITCHISON & Cco., GOVERNMENT, 
428 STRAND, and Branches, LONDON. 


NOW READY. 
With Illustrations and Diagrams. Demy 8vo. 10s. 6d. net. 


ASTRONOMICAL 
DISCOVERY 


HERBERT HALL TURNER, D.Sc. F.R.S. 


Savilian Professor of Astronomy in the University 
of Oxford. 


CONTENTS. 


Uranus and Eros. 
The Discovery of Neptune. 


Bradley’s Discoveries of the Aberration of 
— and of the Nutation of the Earth's 


Accidental Discoveries. 

Schwabe and the Sun-spot Period. 
The Variation of Latitude. 

Index. 


*,” The chapters correspond approximately to a series of 
six lectures delivered at the University of Chicago in August, 
I 

LONDON: 
EDWARD ARNOLD, 41 and 43 Maddox Street, W. 


SCOTTISH PROVIDENT 
INSTITUTION. 


[N this SOCIETY are combined the ADVANTAGES 


Mutual, Assurance win Moderate Premiums. 


The Preriunns are so moderate that at most ages an 
Assurance of £1,200 or £1,250 may generally be secured 
Jrom the first for the same yearly payment which would elsewhere 
assure (with profits) 41,000 only. 

The Whole Surplus goes to the Policyhoiders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a /oss. 

Surplus at last Investigation, 21,581,000. 

Ower 60 per cent. of the Members who died during 
last Septennium were entitled to Bomwuses which, mot- 
writhstanding that the Premiums 
dado mot as a rule exceed the non- 
profit r=tes of other Offices, were, on the 
average, equal to am addition of ower 50 per 
cert. to the Original Assurances. 


ENDOWMENT ASSURANCE—WITH BONUS 
—SPECIAL CLASS. 


PROSPECTUSES, with full information, may be had on application. 


Accumulated Funds exceed £13,000,000. 


Heap Orrice: 6 St. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
West END BRANCH: 17 PALL MALL, S.W. 


DIE’s 
BOOKS FOR STUDENTS OF NATURE. 


Works of Permanent Interest are added to the Library 
byt thousands annually. 


SPECIAL FEATURES. 
TRAVEL, VOYAGES, EXPLORATION, MOUNTAINEERING, 
&c. A very extensive collection. 
TOPOGRAPHY. British and Foreign. 
SCIENCE. General works on Astronomy, Biology, Geology, 
Physical Geography and Popular Zoology. 
PHILOSOPHY and PSYCHOLOGY. Latest Works. 
ARCHAEOLOGY. Ancient History, Assyriology, Egyptology, 
Recent Besser. Family Histories, &c. 
MYTHOLOGY Lore and Primitive Culture. 
MODERN NISTORY. British, Colonial and Continental. 
BIOGRAPHY. Letters, Journals, Diaries, Memoirs of Men of Action, 
Thought, Science and Art, in all Ages. 
branches of General Literature fully represented. 
Also Foreign books in Five European Languages. 
Classified Catalogue, Full Index, 630 pp., price 1s. 6d. 


TERMS. 
Town Subscribers. 


ONE VOLUME (Daily Exchange if required), Quarterly 7s. ; Half-Yearly 
12s.; Yearly 21s. Books of Past Seasons only, Yearly 10s. 6d. 


(Weekly Exchanges at Subscribers’ Residences.) 
THREE VOLUMES, Quarterly 15s, ; Half-Yearly 25s. ; Yearly 42s. 
Country Subscribers. 
(Exchanges by Rail in Library Boxes.) 

FOUR VOLUMES, Quarterly 14s.; Half-Yearly 24s.; Yearly 42s. 
(Parcel Post Exchanges.) 

ONE VOLUME, ae 7s. 6d. ; Half-Yearly 12s. 6d. ; Yearly 21s. 


Prospectus with Terms | jor larger S Subs ubscriptions, Branch Offices, 
Outlying Districts, Institutions, &c., on application. 


NEW BOOKS ON SALE AT DISCOUNT PRICES; SECOND-HAND 
GREATLY REDUCED. Monthly Lists free to any address. 
MUDIE’S LIBRARY, LTD. 


Head Office: 30 NEW OXFORD ST., 
Branch {241 BROMPTON Roap, 
Offices \48 QuEEN VICTORIA STREET, 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 


JOINTLESS SECTION COILS, my system of 1868, to order, 10 in. Coils 
4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 


COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 
ue prices. 
Maker and Designer of the following Coils :— 
POLYTECHNIC, 29 in. spark. 
SPOTTISWOODE, 44 in. spark. 


THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 


NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 


HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 


The for South Africa, with Batteries, small 
Steam Motor, & OF X-RAY APPARATUS suitable for 
Field Hospitals, cos £50. 


HIGH FREQUENCY APPARATUS of my newest models. 
PRICES per return post. 


MARCONI'S WIRELESS 


TELEGRAPH COMPANY, 


z.TD. 


Manufacturers of 


ELECTRICAL INSTRUMENTS 


of all kinds for 


LABORATORY WORK, 


of the highest degree of efficiency 
at moderate prices. 


ILLUSTRATED PRICE LIST POST 
FREE ON APPLICATION. 


London Office: 18 FINCH LANE, E.C. 
Works: CHELMSFORD. 


ALSO AT 


BRUSSELS, PARIS, ROME. 


TECHNICS. 


A MAGAZINE TO AID TECHNICAL PROGRESS. 


ILLUSTRATED. 
DECEMBER. NINEPENCE Net. 


PROGRESS OF SCIENCE AND TECHNOLOGY. 

THE DETERMINATION OF ATOMIC MASSES. By Morris W. 
Travers, D.Sc., 

SPECIAL DEVICES USED IN WEAVING. By Harry Nisper. 

CAPTIVE BALLOON PHOTOGRAPHY. By Grirritn Brewer. 

A NOVEL TELEPHONE ACCESSORY. 

THE MECHANICS OF ELECTRIC By H.F 
ParsHAL.t, M.1.C.E., and H. M. Howarrt, M.I. 

OF THE PROPELLER. 

OUDIE 

THE SLESSTTS OF. CHEMICAL ENGINEERING. By J. Gross- 
MANN, Ph. 

THE CALORIFIC VALUE OF CARBON. By Horace Aven. 

A WEDGE FOR HAMMER AND TOOL HANDLES. 

ELECTRIC WAVES. By J. A. Fiemine, D.Sc., F.R.S. 

THE METALLOGRAPHY OF STEEL. By Percy Loncmuir. 

THE ELECTRO-MAGNETIC THEORY. Explained without the use 
of the Higher Mathematics. By Epwin Epser, A.R.C.Sc. 

THE WATERPROOFING OF FABRICS. By H. Hievp. 

A GASOLINE INCANDESCENT LAMP. 

THE FIBROUS CONSTITUENTS OF PAPER. r CLayTon BEADLE. 
lilustrated from Photomicrographs by Joun F.R.M.S., 
and Diagrams by the Author. 

PETROL ELECTRIC SELF-PROPELLED RAILWAY COACHES. 

THE INTERNATIONAL BUREAU OF METRIC STANDARDS. By 
Jacques Bover. 

MACHINERY IN COTTON MILL. By Wm. Scorr 
Taccart, M.I. 


THEORY OF STRUCTURAL DESIGN. Part XII. By E. Fianper 
Ercuetys, A.M.I 

REVIEWS. — ANSWEAS TO QUERIES (///ustrated) -COMPETI- 
TIONS.—PERSONAL ITEMS. 


GEORGE NEWNES, Limite, 
3-12 SOUTHAMPTON STREET, STRAND, LONDON. 


DO YOU WISH 

1 TO BE IMITATIONS. 
UP TO DATE 

in Scientific Demonstrating ? 


If so, send for our full descriptive pamphle: o« 
the Kershaw-Patent Lantern 
(Stroud and Rendall's and 
Kershaw Patents), made of 
best seasoned mahogany, 
French polished, lined with 
asbestos and Russian iron. 
Fitted with two double 
achromatic objectives, go 
silvered prism, complete 
with B.T. or mixed jet, in 
travelling case, mea-wing 

23” x 16” x 9”. 


ALL ACCESSORIES SUPPLIED. ARC LAMPS, RESISTANCES, 
STANDS, &c. 


A. KERSHAW, Dorrington St., Leeds. 


CONTRACTOR TO H.M.’s GOVERNMENT. 


By J. 


BEWARE OF 
FPEEBLE 


FLUORESCENT MINERAL TUBES, showing the beauriful effect 
produced by Willemite and other minerals, under the Cathode Rays. 


15/= 


List of Minerals and 

colours produced on ap- 

lication. Also Pitch- 

lende & Rauio-active 

Salts. 
A. C. COSSOR, 54 Farringdon Road, London, E.C. 
AWARDED GOLD MEDAL, ST. LOUIS EXHIBITION, 1904. 
Yelephone—10547 Central. 


For Photography, Unsurpassed for fine definition. 
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Hopson tre 
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THE “ARISTON” GLEW’S SCINTILLOSCOPE 
FINE ADJUSTMENT | Shows a magnificent display ot sointillations 


showers of sparks, direct from the mineral Pitch. 
blende, Radium, Polonium, Uranium, Thorium, or any 
radio-active substance, even a Welsbach mantle con- 
tains sufficient Thorium to excite the very sensitive 
screen of the Scintilloscope, which is far more sensi. 

tive than the Spinthariscope. The Scintilloscop: 
ma rivals the most delicate Electroscope as a detector 
of Alpha rays. 

The eye sees an inexhaustible shower of stars of 
white light, giving a very realistic idea of the ceaseles. 
activity of these marvellous substances which are pro- 


(PATENT) 
FOR MICROSCOPES 


+ entirely eliminates the reflex action 
or side movement which occurs in 
most instruments when slight pressure 
is exerted in giving movement to the 
Micrometer screw when focussing an 


object. ducing the beautiful display. 
See Nature, September 29, page 5. 
Ba See Commendatory Notice in NATURE, Glew's Scintilloscope Superior Lens, with hgh en tay Pitchblende and 
November 6, page 15. giving brilliant Complete, 7s. 6d., Post free, 
.K. Foreign ‘ostage extra, weight 2 ounces. 
LISTS F POST FREE. Pieces of Pitchblende mineral, ground flat and polished, with Sensiti 
ae Screen attached, for use in Scintilloscope or with any strong pocket 
= JAMES SWIFT & SON magnifier, from 7s. 6d. each, according to size. 
" 3 Radio-active supplies of every description, on Sale or Hire. Radium 
oT 81 TOTTENHAM COURT ROAD, LONDON. Bromide, 1,800,000 units on hire for lectures. 
F. HARRISON Radiographer Paris, 1900), 
FOR SALE. 


EVERSHED'S SOLAR, SPECTROSCOPE, wis.) THE TRAM-CHRONOGRAPH. 


Prism in Rotating Mounts, 2 Slits, Mounted in Aluminium, in Cae 


BY 
£25, cost over &5O. 
The October Issue of our List of SECOND-HAND INSTRUMENTS, F. JERVIS-SMITH, M. A., : F.R. S. 
consisting of 26 pages of articles by the best makers in the VARI ous 
BRANCHES. OF SCIENCE, Post Free to readers of NATURE. 2/- Post FREE. 


C. BAKER, 244 HICH HOLBORN, LONDON. 


E. MOGRIDGE, 3 ST. GILES, OXFORD. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and AM R LL ROS 
Geology. Price 6d. a 


Edited by GEO. H. CARPENTER, B.Sc., and R, LLOYD tnnesagrenane CATALOGUES 
RAEGER, B.A FREE. 


tay Ad, ELECTRICAL TESTING INSTRUMENTS. 
(to which Address Subscriptions should be sent). House, Nortu 
London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. CLAPHAM COMMON, LONDON, s.W. 


WEACMILLAN Co.’S LIsTtT. 


VOLUME VII. NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIPLEY, M.A., F.R.S. 
To BE COMPLETED IN TEN VOLUMES. FULLY ILLUSTRATED. 8vo. PRICE 175. NET EACH. 


VOLUME Vit. FISHES. 
FISHES (exclusive of the Systematic Account of Teleostei). By T. W. BRIDGE, Sc.D., F.R.S. FISHES Praeie 
Account of Teleostei). By G. A. BOULENGER, F.R.S. HEMICHORDATA. By S. F. HARMER, Sc.D., F.R.S. 
ASCIDIANS AND AMPHIOXUS. By W. A. HERDMAN, D.Sc., F.R.S. 


SIR WILLIAM HENRY FLOWER, K.C.B., F.R.S., LL.D., D.C.L., late Director 


of the Natural History Museum and President of the Royal Zoological Society. A Personal Tineols. By CHARLES 
J. CORNISH, M.A., F.Z.S. With Photogravure Portraits. 8vo. 8s. 6d. net. 
TIMES. —‘* The whole book is pleasantly written in a straightforward style. . . . Furnishes an acceptable memorial of a 
noble Englishman.” 
NATURE. —“‘ The author is to be decidedly congratulated on the attractive manner in which he has laid before the public 
the main features of a very interesting and highly successful scientific career.’ 


NEW VOLUME BY HENRY SIDGWICK. > 


MISCELLANEOUS ESSAYS AND ADDRESSES, $8vo. tos, net. 


By H. S. HALL, M.A., and F. H. STEVENS, M.A. 


AN ELEMENTARY COURSE OF MATHEMATICS, comprising Arithmetic, 


Algebra, and Geometry. Globe 8vo. 2s. 6d. 


AN INTRODUCTION TO THE CALCULUS. Based on Graphical! Methods. By 


GEORGE A. GIBSON, M.A., F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical 
College. Crown 8vo. 35. 6d. 


MACMILLAN AND CO., LIMITED, LONDON. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S. Ww. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Security. Blectric 
Lighting ng Rules Supplied. Liberal Loss Settlementer. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,050. 


BIRKBECK BANK 


ESTABLISHED 18sr. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 2}% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southamp Buildings, High Holborn, W.C. 


MIGROSCOPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to | 


JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Four actual Rock Sections. 

Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 

or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


WATKINS & DONCASTER. 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 
fe Our Catalogue (96 pp.) Post free on application 


N.B.—For Exeellence and Supertoesy of Cabinets and 
Apparatus, references are rmit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE BIRDS’ EGGS 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &e. 
ao, IN POLISHED DEAL BOXES. 


| 25 = 5/6; do., 10/6; 100 do., 21/-; 200 do., 42/- 
oc! 


Coal Measure ks and Fossils, 12/6; do., larger, 15/-. 
Adapted Pn the Board ot Edueation Examinations in 
ecology, Physiography, and Mineralogy. 
A large a. of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
Cabinets, Geologists’ H 's, Chisels, Card Trays, Glass-capped 
Boxes, “Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO -ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 


See Mr. HuGuHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpen, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
GUINNESS, =. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleiduscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4@. Small Illustrated Catalogue, roo pages, free, 5d. List of 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection Purposes. 


natic Brewster House, 82 Mortimer Road, Kingsland, N. 25 BALSALL HEATH ROAD, BIRMINGHAM. 
R.S 
MARINE BIOLOGICAL ASSOCIATION 
or | SCIENTIFIC WORTHIES, 
tor THE LABORATORY, PLYMOUTH. 
A List of this Series of Steel and The following animals can always be supplied, either living 
“a Photogravure Portraits of Men of or preserved by the best methods :— 
Science will be sent post free to any 
ublic reader of ‘“‘Nature” on application to Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Rleoon 
Gammarus, Ligia M ysis, Nebalia, Ca c aus; Patella, Buccinum, Eledone, 
the Publishers. Pectens Bugu Crista, Pedicellina, Asterias, Echinus. 
A a (preserved), Scyllium, +, &e. 
ST. MARTIN'S STREET, LONDON, W.C. “For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 
— NOTICE.—Advertlisements and business letters for Nature should be addressed to the Publishers; Editorial 
Communications to the Editor, The telegraphic address of Nature is ‘* Puusis,’? LONDON. 
ic, SUBSCRIPTIONS TO “ NATURE.” CHARGES FOR ADVERTISEMENTS. 
s.d.|Toact Praces ABroap:— s. d. La €d 
B Holf-yearly . om 6 Half-yearly + 6 or Eighth Col, ° 
y Quarterly -o7 6 Quartetly Halfa Page, oraColumn 3 5 


nical | Column 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C, 
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Selenium Cells 


AND APPARATUS FOR DEMONSTRATING THE 
ACTION OF LIGHT ON 
SELENIUM. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


TOWNSON & MERCER, 
EsTABLisHED 1798 (OVER A CENTURY). 


RETAIL—89 BISHOPSGATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. E.C. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments o/ 
H.M. Government, Scientific Institutions, Colleges. 
and the various Industries throughout the World. 


SIMMANCE-ABADY 
CALORIMETER 


FOR TESTING GAS. 


The cheapest, most accurate and most convenient 
Calorimeter on the market. Can now be seen on 
our stand, No. 127, at the International Gas 
Exhibition. 

Price complete, 


#10:18:6 Nett. 


TOWNSON & MERCER, 
34 CAMOMILE STREET, E.C. 


C.E. MULLER, ORME &C0., 


LTD. 
CONTRACTORS TO HIS MAJESTY'S GOVERNMENT, 


148 HIGH HOLBORN, 
LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, 
PHYSICS, 
MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
STUDENTS’ SETS OF APPARATUS. 


LISTS :—Chemical Apparatus—Chemicals—Balances—Assay— 
Thermometers—Electrical Apparatus—Focus Tubes, X-Ray, 
and Wireless Telegraphy Apparatus—or SPECIAL WHOLE- 
SALE (for Quantities)—free on application. 


THE STEREOSCOPIC COMPANY’S 
ARTIST’S 
REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical . . 
purposes, embodying every 
scientific requirement. . 


The Ideal Camera for BIRD PHOTOGRAPHY, NATURAL 
HISTORY SUBJECTS, PORTRAIT AND FIGURE 
STUDIES, ARCHITECTURAL & GENERAL WORK. 

Write for full particulars from... 
THE LONDON STEREOSCOPIC COMPANY, 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE, E.C. 


ESTABLISHED OVER 60 YEARS. 


Printed by Ricnarp Ciay anv Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City o | London, and puviisned by MACMILLA 
anv Co., Lrmrvep, at St. Martin’s Street, Londdn, W.C., and THz Macmittan Company, 66 Fifth Avenue, New York.—Tnursvay, Dec. 15, 1904. 
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Of Nature trusts the mind which builds for aye.’’—WorDSWorRTH. 
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[PRICE SIXPENCE. 


{all Rights are Reserved. 


NEWTON & CO.’S 


“DEMONSTRATORS” LANTERN. 
and efficient 


FOR LIMELIGHT OR ELECTRIC. 
Single Lantern 


With Prism for Erecting, 
and for Vertical Projection. 

yet constructed 
for general 


Price £10 10s, 
3 FL ? scientific work. 


THIS SEASON'S 
CATALOGUE OF 

SLIDES, 

POST FREE. 


REYNOLDS & BRANSON, Ltd 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 fp. and 1200 
Lllustrations, free on application. 

Degsicns OF BENCHES AND FITTINGS TO SUIT ALL aaa 
14 COMMERCIAL STREET, LEEDS. 


THE NEW BOOK 
PRICE ONE SHILLING. 


Containing an ontginst description of the prirciples and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
chief types are discussed and compared by of 
original diagrams. Also an ~~ on the Gauss 
Theory and on a new —, ob an testing. The book 
entitle 


“PHOTOGRAPHIC LENSES: 


A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 
POST FREE 3/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 
EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 
METEOROLOGICAL INSTRUMENTS. 


THE NEW PATTERN COMBINED BARO-THERMOGRAPH. 

The above instrument: combines in one apparatus the Recording Baro- 
meter,and Recording. Thermometer, giving thus on one and the same chart 
continuous records of the atmospheric pressure and temperature for seven 
days. 

VERY SUITABLE FOR A CHRISTMAS PRESENT. 
Illustrated Price List of Self-Recording Meteorological Instruments, 
or “Special” Illustrated List of Scientific goods suitable for 
Presents, Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, and 122 REGENT STREET. 


3 
on “Registered as a Newspaper at the General Post Office.] 
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UNIVERSITY OF WALES. 
MATRICULATION EXAMINATION, 1905. 


The University Court will shortly appoint MATRICULATION 
EXAMINERS as follows :— 


Supjects. 


Present EXaMINeRs. 
*Professor A S. Napiger, M.A., Litt.D., 
Pb.D. 
. T. A. Wacker, Litt.D., 
LL.D., M.A 


B. Maruews, M.A., F.R.S. 
H. M.A. 

E. Sevmer Tuompson, M.A. 
Greek «. *W. E. Jorpan, M.A. 
Welsh The Rev. Ropert M.A. 
French Professor E. M.A. 
German - Battey Saunoers. M.A. 
Dynamics ... W.C. D. Wuernam, M.A., F.R.S. 
Experimental Mechanics and 


} W. C. D. Wuetuam, M.A., F.R.S. 
*F. D. Cnattraway, M.A., D.Sc., 
- Ph.D 


Professor M. C. Porter, M.A. 

The Examiners whose names are marked with an * have served for the 
full period of five years. 

Particulars will be given by the RecisTRar of the University, University 
Registry, Cathays Park, Cardiff, to whom applications must be sent on or 
before January 7, 1905s. 

1VOR JAMES, 


Registrar of the University. 


English Language and the is-| 
tory of England and Wales 


Mathematics 


Chemistry ... 
Botany 


November, 1904. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


TEACHING STAFF. 
J. L. S. Hatron, M.A., and 
W. F. S. Cuurcuiti, M.A. 
{J T. Hewitt, D.Sc., and 
C. Smiru, D.Sc. 
D. A. Low, M.I.M.E. 
J. T. Morris, A.M 1.E.E. 


Mechanical Engineering... ove 
R. A. Leuretpotr, D.Sc, and 
W. H. Warre, B.A., B.Sc. 


Electrical Engineering 
V.H. Buackman, M.A. 


Physics eve 
Botany one 
The DAY CLASSES for students over 16 years of age include full three 
years’ technical courses in Chemistry and Engineering, and three years’ 
courses for London University Degrees (Pass and Honours). 
EVENING CLASSES are held in Advanced Technical and Scientific 
subjects, and for London University Degrees. 
aluable SCHOLARSHIPS are awarded by the Drapers’ C 


Mathematics 


Chemistry ... 


NATURE 


[DECEMBER 22, 1904 


BIRKBECK COLLEGE. 
BREAMS BUILDINGS, CHANCERY LANE, F.( 


FACULTY OF SCIENCE. 
DAY AND EVENING COURSES. 

(J. E. Mackxenzig, Pb.D., 
| H. Wren, Ph.D., B.A, B.Sc 
{ALBERT GrirFitus, D.Sc. 
Physics ... .D. Owen, B.A., B.Sc. 

W. Crack, B.Sc. 

E. H. Smart, M.A. 
“"\W. G. Birt, B.A., B.Sc. 

{> B. M.A., 

F. E. Ferirrscnu, Ph.D., B.Sc. 
Zoology ... one H. W. Untuank, B.A., B.S< 
Geology & Mineralogy .. Gro. F. Harris, F.C.S. 
Assaying, Metallurgy & Mining. Gero. Parcuin, A.R.S.\M. 


RESEARCH in Chemistry and Physics in well-equipped laboratories 
French, German, Spanish, Russian, Dutch, & Italian Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geome'ry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 

Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate and Liverpool Street Stations.) 
PRINCIPAL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 

Special Courses for London University Matric., Inter., and Final B.A., 
B.Sc., Conjoint Board, Pharmaceuticai and other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and Art 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 


DAY COMMERCIAL SCHOOL. 
Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


Chemistry 


Mathematics 
Botany ... 


in 


connection with the Day Classes. 


CaLenpar with full particulars post free, 4}d. 
. L. S. HATTON, Director of Studies. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
per week are conducted in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, tgog-1905. is £15. These Courses are recog- 
ni-ed for “Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Courses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen and L. D. 
Couveslant; KLECTRICAIl, ENGINEERING, A. J. Makower; 
CHEMISTRY, J. B Coleman, J. C. Crocker, and F. H. Lowe; 
MATHEMATICS and PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; GEO- 
LOGY, A. J. Maslen. In the evenings similar Courses will be con- 
ducted, but at £2 per Session. Also TKCHNICAL DAY COURSES 
of three years’ duration are arranged as a preparation for the 
Engineering, Electrical and Chemical ard Metallurgical professions. 
The Laboratories and Workshop are open for RESEARCH under the 
direction of the Principal and the Heads of Departments. 


Further particulars may be obtained on application to the SECRETARY, 
who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 3}¢. The Prospectus may be had at 
the Office for 1d. 


A CHRISTMAS COURSE OF LECTURES. 
ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


HENRY CUNYNGHAME, Eszq., C.B., M.A., M.Inst.E.E., will on 
TUESDAY next, December 27, at Three o'clock, begin a Course of Six 
lectures (adapted to a Juvenile Auditory) on ‘‘ ANCIENT AND MODERN 
Meruops or MgasurinG Time” (Experimentally Lliustrated). 

Subscription (for Non-Members) to this Course, One Guinea (Children 
under sixteen, Halfa-Guinea); to all the Courses in the Season, Two 
Guineas. Tickets may be obtained at the Institution. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 


(UNDER THE AusPICEs OF His Majesty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE IIOSPITALS OF THE SE&AMEN’S 
HosPITAL Socigry.) 


The next SESSION commences on MONDAY, JANUARY 16, 19°. 
For Prospectus, Syllabus, and other particulars, apply to the Secretary 
P. Esq., Seamen's Hospital, Greenwich, 


HIGHER MATHEMATICS 
FOR SCIENCE AND OTHER STUDENTS. 


Oxford, Cambridge, London and 
Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Ditler- 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, & 

Departments are at work preparing for London and Royal Unive 
Examinations, Science and Art, Civil Service Examinations, and all | 
Preliminaries.—Apply to Mr. J. Cuarveston, B.A., Burlington Core- 
pondence College, 8 Crescent Grove, Clapham, S.W. 


A Gentleman engaged in Pure and Applied 
Research would be glad to hear of a commercial laboratory wel! 
equipped electrically, with a good mechanic, glass blower and chemist, 
where he could pursue his experiments with expedition. —Aj ply 
1833," clo NATURE. 


Wanted in a Provincial Town South of 
Ireland, a Practical SCIENCE MASTER, B.Sc. Liberal salary to 
a suitable Master, capable of helping at the Higher Mathematics and 
languages, English, French and Latin.—‘‘ Box 1834,” c/o Nar s! 


fice. 


For other Scholastic Advertisements, see page \xxvi. 
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THE PERFECTION OF 


WARM, 


For Ladies, 
Gentlemen, and 
Children. 
Supplies 
warmth 
without 


Guaranteed 
Non-shrinking. 
Price List with 

Patterns Free from 


Sole Manufacturers 
and Retailers, 


W. GREENSMITH DOWNES 
AND SONS, 
143 George Street, Edinburgh. 


WOOLLEN UNDERWEAR. 


FOR WINTER-WORK 


Tabloid? 


Metol-Quinol 
Developer © 


Equally good for plates, films, 
bromide papers, gas-light 
papers and lantern slides. 
Economical, compact and 
portable. Keeps _ perfectly. 
Per carton to make 44 ounces, 1/- 
Sold by all dealers and chemists 
WRITE FOR BOOKLET GRATIS 
BURROUGHS WELLCOME AND CO. 
LONDON, SYDNEY AND CAPE TOWN 


conmant] PHO. 105 


THE LIGHT-RUNNING 


YOST 


NOTED FOR ITS BEAUTIFUL WORK. 


Hilustrated Booklet post free. 


THE YOST TYPEWRITER CO., Lo., 
HEAD O-FICE: 
50, HOLBORN VIADUCT, LONDON, E.C. 


Branches in all large towns. 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE 
PLATE, LATEST PATTERN OUTFITS. 


EXCELLENT Photographs in Colour are obtained with our 
smaller lens filter Outfits, complete from 25/-; but for general 
work, Landscapes in changing light, Portraiture or Photomicro- 
graphy where rapid exposures in succession are necessary, the 
Repeating Back with Colour Filters is recommended as the best 
all round appliance. 

It may be attached to any 4, § or whole-plate camera or glass 
plate Kodak, by means of a panel cut to correspond and _inter- 
changeable with the ordinary dark slide. This does not in any 
way interfere with the use of the camera for ordinary work. The 
three Colour Filters are held in a frame, clipped in front of the 
double dark slide which carries the two plates, each large enough 
to record the three negatives side by side, when the slide is pushed 
past the opening in the outer case. With this Outfit, even a 
beginner will secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/- 
Ba Send for New Booklets, post free to readers of ‘‘ Nature,” 

or call and see results obtained by amateurs. 


SANGER-SHEPHERD & CO., 
5,6, 7 Gray’s Inn Passage, Red Lion St., Holborn, London. 
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LONDON SCHOOL OF TROPICAL 
MEDICINE, 


ROYAL ALBERT DOCK, LONDON, E. 
PROTOZOOLOGY.—The School is about to establish a special depart- 


ment for the study and teaching of this subject, and invites applications | 


from gentlemen willing to serve as Teachers and to occupy themselves in 
research work. Candidates holding medical qualifications will be preferred. 

he appointment will be for six years, and the pay will commence at 
£250, rising by yearly increments of £50 to £500 per annum. Luncheon 
and tea will be provided. . 

The Protozoologist wili be expected to devote his whole time to the 
service of the School, and to be prepared to teach for one hour per diem in 
the aggregate if required. 

Applications, stating age, together with copies of not more than three 
recent testimonials, to be sent in on or before January 2, 1905, to the under- 
signed, from whom further particulars may be obtained. 

By order, 


December 14, 1904. P. MICHELLI, Secretary. 


LONDON SCHOOL OF TROPICAL 
MEDICINE, 
ROYAL ALBERT DOCK, LONDON, E. 


HELMINTHOLOGY.—The Schooi is about to establish a special | 


department for the study and teaching of this subject, and invites appli- 
cations from gentlemen willing to serve as Teachers and to occupy them- 
selves in research work. Candidates holding medical qualifications will be 
preferred. 

The appointment will be for six years, and the pay will commence at 
£250, tising by yearly increments of £50 to £500 per annum. Luncheon 
and tea will be provided. 

The Heiminthologist will be expected to devote his whole time to the 
service of the School, and to be prepared to teach for one hour per diem in 
the aggregate if required. 

Applications, stating age, together with copies of not more than three 
testimonials, to be sent in on or before January 2, 1905, to the undersigned, 
from whom further particulars may be obtained. 

By order, 


P. MICHELLI, Secretary. 


THE VICTORIA UNIVERSITY OF 
MANCHESTER. 


The Council desires to proceed to the APPOINTMENT of a PRO- 
FESSOR of ENGINEERING. 

The Professor will be responsible for the organisation of the Engineering 
Department, and will have the direction of the Engineering Laboratory. 

He may take a consulting practice under specified conditions. 

His stipend will be composed of a fixed salary and a share of the fees, 
and the Council guarantee that the total income will nct be less than £1000 
per annum during the first three years. 


December 14, 1904. 


A detailed statement of the conditions of appointment may be obtained | 


from the REGISTRAR. 


Applications, with references and such testimonials (not exceeding three | 


in number) as the candidate may desire, should be sent on or before 
February 15 to the ReGisrRaAR. 


SOUTH-WESTERN POLYTECHNIC, 
CHELSEA. 


Through the resignation of Mr. L. D. Coueslant, B.Sc., who has been 
appointed Head of the Civil and Mechanical Engineering Department at 
the Technical College, Sunderland, the Governing Body are prepared to 
receive applications for the post of LECTURER in MECHANICAL 
ENGINEERING. 

Mr. Coueslant was a Recognised Lecturer under the University of 
London. 

Salary of £150 per annum. 

Application Forms may be obtained from the Secrerary, and these 
should be sent in by Thursday, January 12, 1905. 


WOOLWICH POLYTECHNIC. 
Principal WILLIAM GANNON, M.A. 

The Governors invite applications for the post of LECTURER and 
DEMONSTRAIOR in ENGINEERING. Commencing salary, £150 
per annum. Particulars of the post may be obtained from the Principal on 
receipt of a stamped addressed foolscap envelope. All applications, to be 
made on special forms, must be lodged with the Principal before 


December 31, 1994. 
A. J. NAYLOR 


December 14, 1904. Clerk to the Governors. 


CITY AND GUILDS CENTRAL 
TECHNICAL COLLEGE. 


WANTED, an ASSISTANT competent to give instruction in the theory, 
and practice of the construction, and use of Optical Apparatus. Salary 
commencing at £100 per annum. 

Apply in the first instance by letter, stating age and details of experience, 
to Prof. Ayrron, City and Guilds Central Technical College, Exhibition 
Road, London, S.W. 


| Physics—little English. 
| netism and Electricity. 


THE GROCERS’ COMPANY’S 
SCHOLARSHIPS. 


For the purpose of encouraging original research in Sanitary Science, t} 
Grocers’ Gonpanee offer Two Scholarships, each of £300 a year, with a 
allowance to meet the cost of apparatus and materials and for gener: 
expenses in connection with the work, tenable for two years, subject to th 
conditions of the scheme under which they are established. 

Applications must be sent in before April 1 to the CLERK oF Ti 
Grocers’ Company, Grocers’ Hall, London, E.C., from whom th. 
necessary forms and further information may be obtained. 


MIDDLESEX EDUCATION 
COMMITTEE. 


TEACHER required to conduct Classes in Steam and Applic: 
Mechanics on Thursday evenings, and to assist in Machine Constructio 
Class on Wednesday evenings, from January to May, 1905. For furthe: 
particulars apply to V. C. EGertron, Secretary, The Acton and Chiswic} 
Polytechnic, Bath Road, Bedford Park, W. 


NEW ZEALAND. 
APPLICATIONS (to be delivered at the Agent-General’s Office 


not 


| later than January 24, 1905) are invited for the APPOINTMENT o: 


PROFESSOR of PHYSIOLOGY at the University of Otago. 
limit, 25 to 40 years of age. Salary, £602, with half of the class fees. 

For further particulars and for the forms on which the application must 
be made apply to the AGENT-GENERAL FOR New ZEALAND, No. 13, 
Victoria Street, London, S. 


QUEEN’S COLLEGE, GALWAY. 
A LECTURER in ELECTRICAL ENGINEERING is required 
early in January, 1905. Salary, £125, with Class Fees. Applications, with 
testimonials, should be sent to the REGISTRAR on or before December 31. 


SCIENCE AND MATHEMATICAL 


MASTERSHIPS VACANT. Science Public College, £200; North 
England. Chemistry and Physics, £175. Mathematics and Chemistry, 
Ireland, £150. Chemistry, £120. Mathematical, £180. 

A list of ,Masterships, England, Continent, and Over Sea, sent to all 


Candidates. 
ELLANA & CoO., 
Established over 40 years, 
80 Wigmore Street, Cavendish Square, London, W. 
(late 44 Old Bond Street). 


SCIENCE AND MATHEMATICAL MASTERS. 
Messrs. NEEDES & SELLICKS, 

(Medical and SCHOLASTIC Agency, Estab. 1860), 
Clock House, Arundel Street, Strand, W.C. 
Applications are invited for the following appts. :—(1) Public Sch , Nat. 

Sc. and Drawg., £150+fees ; valuable post to good man. (2) Chem. and 
Games preferred. £120, res. (3) Chem.+Mag- 


£100, res. (4) Wrangler, Public School. £110, res. 
(5) County School, Maths. £110, non-re:. Many January Appointments. 


Age 


For other Scholastic Advertisements, see page \xxiv. 
LANTERN and 


MICROSCOPICAL Ss L D E Ss 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
ver 20,000 in Stock. 

(As supplied to the Principal Universities, Technical Schools, &c.) 
Send for Catalogues to the actual preparers. 
FLATTERS & TT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester. 
LABORATORIES : 16 & 18 CHURCH ROAD, LoncsicHT, M/c. 

N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series, 1/- net. 

LANTERNS, MICROSCOPES, NATURE STUDY appliances, &c. 
PHOTO-MICROGRAPHIC APPARATUS. LEACHS R PE. 
Speciality. LANTERN SLipEs from Negatives, Book Illustrations, &c. 

Correspondence invited. 


FOR SALE, at Reduced Prices. 


MICROSCOPIC SLIDES (dispersal of Mr. Hornell’s collection), see 
Micro. Editor's note, June No. of Anow/edge, Sections of Flower Buds, 
&c., also Marine, suitable for Students and Exhibition, new, prices from 
| each. 

MICROSCOPE, Baker's D.P.H. and fittings, £7 16s. ; Beck's ‘London 
| and fittings, £6 6s. ; many others, Pillisher, Ross, &c. Several Objectives. 


Abbe Condensers. Eyepieces by Leitz, &c. Goer: 
SURGEON'S 
Collection of 


Bull’s-Eye Condensers. 
PRISMATIC BINOCULARS. Photographic Lenses. 
OPERATION Outfit, very fine, new, for sale, cheap. 
Shells. Many other useful articles. Send for lists. 

Mr. HERBERT CLARKE, 104 LEADENHALL STREET, LONDON. 
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SODEAU’S GAS ANALYSIS APPARATUS. 


Rapid—Easy of Manipulation—Accurate 
—and Clean in Use. 


This apparatus, which is fully described in the Journal 
of the Society of Chemical Industry, February 28, 1903, 
p. 187, has been carefully designed by the inventor for the 
rapid and accurate performance of general and technical gas 
analysis. It will be found to have decided advantages over 
other apparatus, as fully set out in our descriptive circular, 
which will be sent on application. 

Water Jacket, containing Measuring Tube with Certificate, 
Levelling Tube, and new pattern Correction Tube on ‘‘Kew 
principle.”’ Hluminating Lamp, Magnifying Lens, the whole 


mounted on Mahogany Stand and with stout walled tubing, 
but without Mercury, Induction Coil, or Pipettes £8 8 O 
Absorption Pipettes mounted on Polished Mahog- 

any Stand ... C@ach 15 O 
Phosphorus Pipette... 0 10 6 
Rack, Mahogany, to hold 4 of the eve Pipettes, 

when not in use, in a sloping position ; 0 150 
Tubes for sealing up gas samples ... .. each 010 


SS SSS 


SOLE MAKERS— 
BRADY & MARTIN, LTD., Scientific Apparatus Makers, NEWCASTLE-UPON-TYNE. 


PYE & CoO. 


Be “GRANTA” WORKS, CAMBRIDGE. 
| ' AN IDEAL UNIVERSAL STAND 
FOR 


PHYSICAL ABORATORIES. 


Massive base with stout steel column carrying a 
torsion head, which can be used verticaily or hori- 
zontally. Fitted with 3 split-chucks and hollow 
spindle for holding various sized wires of any 
desired lengths for inertia bars, pendulums, &c. 
Plain block with cross holes for holding extra 
bars, where several suspensions are required. 


Price... 10 O 


The cut shows a few of the many uses to which 
this stand can be put, viz., Total Reflexion Experi- 
ments, Ballistic Balance with electro-magnetic 
release and scale clip, Searle’s apparatus for deter- 
mining Young’s Modulus and Rigidity of a Straight 
Wire. 

Price Lists and Pamphlets of other Apparatus 

upon Application, 
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WIEACMILLAN LIST. 


VOLUME VII. NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIPLEY, M.A., F.R.S. 
To BE COMPLETED IN TEN VOLUMES. FULLY ILLUSTRATED. 8vO. PRICE 175. NET EACH. 


VOLUME FISHES, 
FISHES (exclusive of the Systematic Account of Teleostei). By T. W. BRIDGE, Sc.D., F.R.S. FISHES (Systematic 
Account of Teleostei). By G. A. BOULENGER, F.R.S. HEMICHORDATA. By s. F. HARMER, Sc.D., F.R.S. 
ASCIDIANS AND AMPHIOXUS. By W. A. HERDMAN, D.Sc., F.R.S. 


SIR WILLIAM HENRY FLOWER, K.C.B., 
BRS, LL.D. D.C.L., 


Late Director of the Natural History Museum, and President of the Royal Zoological Society. A Personal Memoir. 
By CHARLES J. CORNISH, M.A., F.Z.S. With Photogravure Portraits. 8vo. 8s. 6d. net. 


THE NATION (U.S.A.).—* For details of the life we must refer to the volume. . . . Flower was a man of noble presence, 
striking manly beauty, and of a most kindly and unaffected nature. . His marriage proved ideal in its results. . . . He was a 
self-sacrificing worker, a miracle of persistent, steady devotion to the profession he had at heart... . He was. .. the first man 
in Great Britain to elevate the keeping of a museum into one of the higher professions ; ; was one of the first in the world to introduce 
modern ideas into the administration of museums, and the originator of many most important advances. . . . He was an excellent 
comparative anatomist, a specialist in the first rank of students of the Cetacea . . . a lover of poetry, of outdoor life, of children, 
and animals. Not a genius, he was lamented more than any scientist of his generation, in his own oe and by those of other 
lands who had had the privilege of his friendship, and knew his worth in spite of his modesty. . . . It was well that a memoir 
should be written to keep him and his work in remembrance.” 

MUSEUMS JOURNAL.—‘‘ That which will most strongly interest readers of the memoir, and all who have personal 
recollection of Sir Wiliam Flower, is the character of the man. . No one can read the simple and beautiful chapter (at the 
conclusion of the memoir) in which Lady Flower writes of the end of ‘that noble and unselfish life without emotion,” 

REVIEW OF REVIEWS.—* It is a well-told record, not too long, of 67 years of active life. Quite apart from the interest 
of the book as the study of the eminent Zoologist, there is the light thrown on several interesting personalities—DEAN STANLEY, 
of whom there is a charming description, HUXLEY, QUEEN VICTORIA, and others.” 

CAMBRIDGE REVIE W.—* Sir William Flower made our Natural History Museum the model on which all modern 
museums are founded.” 


NEW VOLUME BY HENRY SIDGWICK. 


MISCELLANEOUS ESSAYS AND ADDRESSES. $8vo. tos. net. 


By H. S. HALL, M.A., and F. H. STEVENS, M.A. 


AN ELEMENTARY COURSE OF MATHEMATICS, comprising Arithmetic, 


ALGEBRA, AND GEOMETRY. Globe 8vo. 2s, 6d. 


AN INTRODUCTION TO THE CALCULUS. Based on Graphical Methods. By 
F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland ‘Technical 


NEW EDITION REVISED IN ACCORDANCE WITH THE FOURTH GERMAN EDITION. 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF AVOGADRO’S 


RULE AND THERMODYNAMICS. By Pror. WALTER NERNST, Ph.D., of the University of Géitingen. 
8vo. 15s. net. 
MACMILLAN AND CO., LIMITED, LONDON. 


MARWVEY & PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 ‘CHARING CROSS ROAD, LONDON, W.c. 
SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 
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BAUSCH & LOMB’S BhOVOS MODEL 
PORTABLE MICROSCOPE, 


embodying several lt features, will be a 
ortly. 


THE IDEAL pocTor’s AND STUDENT'S INSTRUMENT. 


o- rticulars free on application to the Sole Representatives for U.K. 
Colonies, 


A. E. STALEY & Co., 
19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


Write Illustrated Microscopical Catalogue, 3 Stamps to cover postage. 
Also Lists of Microtomes, Centrifuges, Photographic Lenses, Shutters 
and Chemicals cf all descriptions. 


Radium Clocks. 


pa Avene made a special study of these 
instruments, we are in a position to 
supply :— 


1. For the Lecture 
Table 


(as illustrated). 


. For Lantern Slide 
Use. 


Price, according to quantity 
of Radium, will be quoted 
by return post. 


We make a special feature of CHEMICALS 
AND APPARATUS of ali kinds. 
PRICE LIST FREE. 

RADIUM ON HIRE. TERMS ON APPLICATION. 


W. MARTINDALE, 


MANUFACTURING CHEMIST, 


10 NEW CAVENDISH ST., LONDON, W. 


W. WILSON. 
STUDENT’S SPECTROMETER. 


Telescope and prism 
table reading to 1 
min. ; clamp and fine 
adjustment to both. 
Rack-motion to tele- 
scope; prism table 
adjustable vertically 
and horizontally. Ad- 
justable slit to colli- 


mator. Protected 
— circle. In case. 
Price sii . £600 


A very large number of these instruments have been sold, 
and have given exceptional satisfaction. 


1 BELMONT STREET, LONDON, N.W. 


GLEW’S SCINTILLOSCOPE 


(P. 

Shows a a ny display of scfntillations, 
showers of sparks, direct from the mineral Pitch- 
blende, Radium, Polonium, Uranium, Thorium, or any 
radio-active substance, even a Welsbach mantle con- 
tains sufficient Thorium to excite the very sensitive 
screen of the a, S which is far more sensi- 
tive than the S hariscope. The Scintilloscope 
rivals the most alicate Electroscope as a detector 
of Alpha rays. 

The eye sees an inexhaustible shower of stars of 
white light, giving a very realistic idea of the ceaseless 
activity of these marvellous substances which are pro- 
ducing the terrific beshandment causing this beautiful — 

am See Nature, September 29, page 53 

Glew’s Scintilloscope Superior Lens, with ‘Pitchblende and 
Polonium Screens, giving brilliant effects, Complete, 7s. 6¢., Post free, 
U.K. Foreign Postage extra, weight 2 ounces, 

Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7s. 6d. each, according to size. 

Radio-active — of every description, on Sale or Hire. Radium 
Bromide, 1,800,000 units on hire for lectures. 

F. HARRISON GLEW. Radiographer (Silver me Paris, 1900), 

6 Clapham Road, London, S 


RECTIFIED SPIRIT 


(SPIRITS OF WINE). 


B.P, and higher strengths. Duty paid; or Duty 
Free under Finance Act 


METHYLATED SPIRIT 


Special Quotations to large 
Institutions. 


BOORD & SON, 
DISTILLERS SINCE 1750, 
115-121 Tooley Street, 
LONDON, S.E. 


DARTON'S LATEST IMPROVED 
SELP-RECORDING BAROGRAPH, 


Es On Oak Bracket 
complete, 
£5 5s. 
-Ss— Can be obtained through 
2=S all Opticians, or of the 
Sole Makers, 

F.DARTORA Co 


CLERKENWELL 
OPTICAL WORKS, 
142 ST. JOHN ST., 
LONDON, E.C. 
Manufacturers 
DARD METE 
GICAL INSTRUMENTS 
of ail kinds—with Kew 
Certificates, if desired. 


N.B.—1f obtained 
indirectly, see that 
every instrument 
bears our name, 
There are inferior 
imitations on the 
market. 


ABSOLUTE 
ACCURACY. 
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Mr. Edward Arnold’s New Books. 


THE CHEMICAL SYNTHESIS 
OF VITAL PRODUCTS 
And the Inter-Relations between Organic Compounds. 


By R. MELDOLA, F.R.S., Y.P.C.S., F.1.C., &c., 


Professor of Chemistry in the City and Guilds of London 
Technical College, Finsbury. 


Vol. I. Super Royal 8vo. 24s. net. 


ASTRONOMICAL DISCOVERY 
By HERBERT HALL TURNER, D.Sc., F.R.S., 
Savilian Professor of Astronomy in the University of Oxford. 


With Illustrations and Diagrams. 
6d. net. 


Demy 8vo. 


THE BECQUEREL RAYS 
AND THE PROPERTIES OF RADIUM. 
By the Hon. R. J. STRUTT, 

Fellow of Trinity College, Cambridge. 

Demy 8vo. With Diagrams. 8s. 6d. net. 


AN INTRODUCTION TO 


sige THE THEORY OF OPTICS. 
apt By ARTHUR SCHUSTER, Ph.D., Sc.D., F.R.S., 
ree Professor of Physics at the University of Manchester. 


Demy 8vo. With numerous Diagrams. 15s. net. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


SELF-REGISTERING 


AND 


SELF-RECORDING 


(ELECTRICAL) 


» RAIN 
GAUGES. 


THE ‘ WILSON’ 
SELF-REGISTERING 
RAIN GAUGE. 


Descriptive Circula, 
Post Free. 


The ‘WILSON’ 
SELF-RECORDING 
ELECTRICAL 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


If any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 


(Established 1750), LTD. 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—‘‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


THE SYTAM SYSTEM 


of arranging Bottles, Books, 
Apparatus, Pamphlets, Specimens, MSS.., 
Correspondence, “Copy,” &c. 


Saves an ineredible amount of wall space and 
completely utilises dark corners, recesses, and 
out-of-the-way places. 

Prevents crowding and confusion. 

Allows for extension as and when required. 

Always room for more, hence reorganisation 
seldom or never necessary. 

Saves time, lightens work, and increases comfort 
by producing perfect order in the Laboratory, 
Library, Study, Home, Office, &c. 


An example of what the System 
accomplishes :— 

One hundred 4 oz. bottles are arranged in one 
Sytam Bottle-Element occupying 
1 sq. ft. of wall space, each bottle is instantly 
located, removed or replaced, and all sizes from 
40z.to a Winchester can be accommodated. 


THE SYTAM FITTINGS CoO., 
ae 18 & 19 BASINGHALL BUILDINGS, LEEDS. 


less than |’ 


SENSITIVE 


MICRO - ELECTROSCOPE 


as designed and used by 


Mr. C. T. R. WILSON, F.R.S., 


for detecting and estimating 
traces of radio-active 
substances, 


The instrument is so arranged that 
a positive error in the observed leak 
(due to leakage through the sup- 
port) can be rendered mapanemite. 


Price of the Instrument 
without Microscope, 
10 0 


Three-way Switch Ter- 
minal, extra 10s. 


Stand, without acces- 
sories, 7s. 


Clip for holding Electro- 
scope, and table for 
supporting the object 
under examination, 5s. 


Microscope and Cradle, 
13 0 
4 DELIVERY FROM 
STOCK. 


Full on application to :— 


The cambridge Sclentific Instrument Co., Ltd., 


CAMBRIDGE, ENGLAND. 
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Subdivided into two parts, A and B. 
The accuracy of the whole may be 
at any time confirmed, by check- 
ing the ratio of the two parts. 
Dr. Muirhead’s certificate giving 
the exact values of the two parts 
is sent with all condensers of this 
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MUIRHEAD CO., 


SUBDIVIDED 
CONDENSER. 


pattern. 


of 
General Electrical 

and 
X-Ray Apparatus. 


Telegrams: 
‘* Secohm, London.”’ 


Telephone : 
779 Westminster. 


STANDARD CONDENSERS AND STANDARD CELLS 
ALWAYS IN STOCK. 


WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


A SILVER 
and a BRONZE 
MEDAL 


have been awarded to the 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump 


at the 
ST. LOUIS EXHIBITION. 


A mechanical pump giving a vacuum 
comparable with that obtained by a 
mercury pump. 


Price from Write for 
£4:5:0. List F. 45. 


Pulsometer Engineering C212 


Nine Eims Ironworks, Reading. 


Makers of all. Kinds 


12 CARTERET ST., QUEEN ANNE’S GATE, 


WESTMINSTER, 


AWARDED MEDALS WHEREVER EXHIBITED, 


including 9 at the great Paris Exposition of 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 


Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS °f every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 
Burettes, CATHETOMETERS, Clinometers, Drawing 
Instruments, Eudiometers, Gas, Steam and Water 
Gauges, Hydrometers, MICROSCOPES, Plane 
Tables, POLARIMETERS, Pyrometers, RANGE 
FINDERS, SEXTANTS, Spectroscopes, Sphygmo- 
meters, Sunshine Recorders, THEODOLITES, Wind 
Vanes, &c., &c., &c. 
Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


ge Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single Instruments. 


THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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BOOKS ON ANTHROPOLOGY, &c. 
THE NATIVE TRIBES OF SOUTH-EAST AUSTRALIA. 


By A. W. HOWITT, D.Sc., Hon. Fellow Anthropological Institute of Great Britain and Ireland. 


Illustrations and Maps. 8vo, ‘21s, net. 


With numerous 
Just Published. 


Athencum.—“ The volume is a priceless treasure 0. lore, and crowns Dr. Howitt’s unique reputation as an acute and candid 


student.” 


THE NORTHERN TRIBES 


OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, C.M.G., M.A., F.R.S., and F. J. GILLEN, Special Magistrate and 


Sub-Protector of the Aborigines, Authors of ** The Native Tribes of Central Australia.” 


8vo. 215. net. 


With numerous IIlustrations. 


THE NATIVE TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, of the University of Melbourne, and F. J. GILLEN, Sub-Protector of 


the Aborigines. With numerous Illustrations. 8vo. 


THE SOUL OF A PEOPLE. 


BELIEF OF THE BURMESE. By H. FIELDING HALL, 


7s. 6d. net. 


THE SHERBRO AND ITS HINTERLAND. 


With numerous Illustrations and Maps. 


A STUDY OF PRIMITIVE MARRIAGE. 


missioner, Sherbro, West Coast of Africa. 


THE MYSTIC ROSE. 


By ERNEST CRAWLEY, M.A. 8vo. 12s. net. 


THE GOLDEN BOUGH. 


By J. G. FRAZER, D.C.L., LL.D., Litt.D. Second Edition, Revised and Enlarged. 


THE HISTORY OF MANKIND. 


By Prof. FRIEDRICH RATZEL. Translated from the Second German Edition by A. J. 
Introduction by E. B. TYLOR, D.C.L., F.R.S. With Coloured Plates, Maps, and Illustrations. 


8vo. 36s. net. 


The volumes can be purchased separately, 12s. net each. 


21s. net. 


AN ACCOUNT OF THE LIFE AND 


Fourth and Cheaper Edition. Extra Crown 8vo, 


By T. J. ALLDRIDGE, 
F.R.G.S., District Com- 


8vo. 155. net. 


A STUDY IN MAGIC AND RELIGION. 


In 3 Vols. 8vo. 36s. net. 


BUTLER, M.A., with 
3 Vols. super royal 


The work can also be had in 30 parts, 1s. net each, 


ANTHROPOLOGY : An Introduction to the | 


Study of Man and Civilisation. By EDWARD B. TYLOR, 
D.C.L., F.R.S. With Illustrations. Crown 8vo. 


H. KINGSLEY. Abridged Edition. 
7s. 6d. 


WEST AFRICAN STUDIES. By Many 


KINGSLEY. A New Edition with Additional Chapters. | 


LIFE HISTORY ALBUM, TABLES, 


Extra Crown 8vo. 7s. 6d. 


THE BURMAN: HIS LIFE & NOTIONS. | 


By SCHWAY YOE. Second Edition. 8vo. 125. 6d. 


MALAY MAGIC. 


the Folklore and Popular Religions of the Malay Peninsula. 


By W. W. SKEAT, of the Civil Service of the Federated | 


Malay States. With a Preface by C. O. BLAGDEN, Member 
of the Royal Asiatic Society, and formerly of the Straits 
Settlements Civil Service. With numerous Illustrations. 
8vo. 21s. net. 


Tierra Caliente of Tepic and Jalisco, and among the 
Tarascos of Michoacan. By CARL LUMHOLTZ, M.A. 
With coloured and other Illustrations. 2 vols. 
8vo. 50s. net. 


IN THE AUSTRALIAN BUSH AND ON | 


THE COAST OF THE CORAL SEA. By Professor 
RICHARD SEMON. Numerous Illustrations and Maps. 
Super royal 8vo, 215. net. 


MACMILLAN 


7s. 6d. | 


TRAVELS IN WEST AFRICA. By Mary | 


Extra Crown 8vo. | 


Being an Introduction to | 


NATURAL INHERITANCE. 


UNKNOWN MEXICO: A Record of Five HEREDITARY GENIUS: AN INQUIRY 


Years’ Exploration in the Western Sierra Madre, the | 


Sup. royal | 


STUDIES in ANCIENT HISTORY. Second 
Series. Comprising an Inquiry into the Origin of Exo- 
gamy. By JOHN FERGUSON M‘LENNAN. Edited 
by his Wipow and ARTHUR PLATT. $8vo. 215. 


WORKS BY FRANCIS GALTON, F.R.S., D.C.L., 
Hon. Se.D. 


RECORDING THE DE- 
AND MIND FROM 
Second Edition, Re- 


AND CHARTS, FOR 
VELOPMENT OF BODY 
CHILDHOOD UPWARDS. 
arranged. Medium 8vv. 55. net. 


RECORD OF FAMILY FACULTIES. 


Consisting of Tabular Forms and Directions for Entering 
Data. 4to. 25. 6d. 


8vo. 9s. 


INTO ITS LAWS AND CONSEQUENCES. Extra 
Crown 8vo. 7s. net. 


FINGER PRINTS. 8vo. 6s. net. 
BLURRED FINGER PRINTS. 8vo. 2s. 6d. 


net. 


FINGER-PRINT DIRECTORIES. 


55. net. 


8vo. 


AND CO., LIMITED, LONDON 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Mod te Rates. Absolute Security. Hlectric 
Lighting” Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 18sr. 


Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below 


Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary. 

Southampton’ Buildings. High Holborn, W.C. 


MIGROSCOPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


| 

now being issued in Twelve Monthly Parts, each Part containing Four Fine | 

Half-Tone Plates, and also Four actual Rock Sections. | 
Subscription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO -ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’' PATENT COMBINATION OPTICAL LANT ERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for C ass De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Roya! Polytechnic Institution, Dr. H. Grattan 

GuINNEss, Re. 

Lantern 4- -inch Condensers, 4-wick mp, Portrait Combination front 
Lenses, 18s. 6¢. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World, 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4@. Small Illustrated Catalogue, 100 pages, free, sd. Lis t of 
60,000 Slides and 300 Lecture Sets, Science or Views, &c., 6d; 
Postage, 2d. Pamphlets Free. W. C. GHES, SPECIALIST, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


SCIENTIFIC ~WORTHIES. 


A List of this Series of Steel and 

Photogravure Portraits of Men of 

Science will be sent post free to any 

reader of ‘‘ Nature” on application to 
the Publishers. 


ST. MARTIN’S STREET, LONDON, W.C. 


Patent Pamphengo Science Lanterns. The Universal © 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 
SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
fe Our Catalogue (96 pp.) Post jree on application. 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES, 
25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 


Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 


A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. & 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyliia, Alcy- 
onium; Hormipbora (preserved) Leptoplana; Lineus, Amphi; $, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus. 
Ascidia, Salpa (preserved), Raia, &ce., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of Nature is ‘‘ Puusis,’? LONDON. 


SUBSCRIPTIONS TO NATURE.” 


4 s. Places Aproap:— s. d. 
Half-yearly - om 6 Half-yearly . os 6 


CHARGES FOR ADVERTISEMENTS. 


s.d. a. 
*Three Lines in Column 6 | Quarter Page, or Half 
Per Lineafter . 9 aColumn . 


One Sixteenth Page, or Eighth Col. os ° 
One Eighth Page, or Quarter Half a Page, oraColumn 3 5 
Column - o18 6| Whole Page. . . 6 6 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S 


STREET, LONDON, W,C 
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IMPORTANT ANNOUNCEMENT. 
Arsonyal’s Latest (1904) Apparatus, 


DISPENSING WITH COILS & INTERRUPTERS. 


For producing, perfectly regulating, and exactly measuring 
X-RAYS & HIGH-FREQUENCY CURRENTS. 
(Protected by Numerous Patents.) 

SILENT IN WORKING. SIMPLE IN MANIPULATION. 

This apparatus has been already installed by many of the chief workers in Electro-Therapeutics in France and England 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 77° ROAD, 


‘LONDON, W.C., 
where the apparatus may be seen working. 


COUNTRY House 


LARGER 
INSTALLATIONS 
GIVE STILL 
MORE REMARKABLE 
RESULTS. 


FAR 


THE MOST 


ECONOMICAL 


SYSTEM KNOWN. 


ENGINE AUD 0. fuel hour by usi CROSSLEY 
100 16-c.p. lamps can be obtained for or fuel per hour using a 
AS ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 

Full particulars and testimonials on reference to 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


WATSON’S MICROSCOPES & OBJECTS. 


’ os * Microscope. An Instrument of full size of | New Slide of Radium for Microscope. Shows Scintillations 5. /. 
Especially for the use of Amateurs. brilliantly, and managed—quite new 66 
Monocular, £15; Binocular, £18. | Trypanosoma Brucei (Sleeping Sickness) ... ove 40 
A | Human Spinal Cord—prepared by Golgi’s method 40 
Watson’s well-known Van Heurck and Edinburgh Student's Micro- | Beautiful Polyzoa—Cristatella mucedo, with Slatoblasts 3 0 
scopes have been re-modelled in the Stage and Foot, and give even | Colenterata—Campanularia, Obelia, Clytia, and many others, 
xquisite arranged groups composed o: atoms, cules, &c., 
The Watson-Conrady Condenser System is of new computation, and P Pp 
is expressly designed for Photo-Micrography. 


| and Insects arranged to represent Sprays, 

ouquets, an ases oO! owers, always interesting an 

New Aplanatic Magnifiers. New Objectives. Everything te, 15/-. and 42 0 
for the Microscopist. 


Write for Catalogue No. 3 of Micro. Objects, together with newly 
For all the above see WaTson’s 158-page Catalogue of Microscopes, sent published supplementary list of Slides, giving details of recently 
post 4 added specimens, post free. 


— ’S RADIUM CLOCK. Price according to quantity and quality of Radium included. 
piennmeomaens (StRUrES | MAXIMUM activity in stock, also of medium and moderate activities. Send for particulars. 


W. WATSON & SONS, 313 HIGH | HOLBORN, LONDON, W.C. 


ESTABLISHED 1837. RANCH—16 Forrest Road, Edinburgh. 


DALLMEYER’S TELE-PHOTO. LENSES & ATTACHMENTS 


Enable you to take Photographs of Distant or Inaccessible 
— > at Subjects of sufficient size to be of practical value. 


i@~ Indispensable for use in all departments of Natura! 
History Field Work (especially Ornithology), and also 
to Architects. 


Price from £3 15s. 


ME VERS PATENT) MODERATE POWER | 
us| Prices and Particulars on application. Estimates and 


advice free. 


Stigmatie Lens fitted with Tele-Photo. Attachment. J. H. DALLMEYER, Ltd., 


(These Attachments can be fitted to any good Lens.) 25 Newman Street, London, W. 


drinted by KICHAKD CLAY AND Sons, Limiren, at 7 & 8 bread Sueet Hill, Queen Victoria Street, in the City 0 London, and published by MACMILLAN 
anv Co., LimiTED, at St. Mar.in’s Street, London, W.C., and THe Macmittan Company, 66 Fifth Avenue, New York.—Tuurs ay, Dec. 22, 1904. 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


JAN 13 1905 


‘S. 
— A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
‘* To the solid ground 
D, Of Nature trusts the mind which builds for aye.’’—WorpswortTnh. 
<seed No. 1835, VOL. 71] THURSDAY, DECEMBER 29, 1904. [PRICE SIXPENCE. 
as a Newspaper the General Post Office. ) {All Rights are Reserved. 
REYNOLDS & BRANSON, ta 
Chemical and Scientific Instrument Makers to His Majesty's 
Sj Government (Indian, Home, and Colonial). 
NS Z | LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 
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CHEMICAL AND PHYSICAL BENCH, illuswated above, a~ supplied 
to National Physical Laborato: , Teddington, fitted for Gas, Water 
and ‘lectricity. 


Catalo, Chemical and Physical Apparatus, a 
NEWTON & CO., Opticians to the Kin 55 


ad MOVING COIL NEGRETTI & ZAMBRA’S 
VOLTMETERS & AMMETERS COMPANION. 


PARTS | 
id also 
Aneroid Barometer, with altitude scale, Pocket Compass, with patent 
dial, and a Thermometer having Fehrenheit and Centigrade Scales (or a 
Prices from £2 2 Oto £2 7 6 Clinical Thermometer may be substituted), from £4 res. to £7 108. 
El Can also be had mounted in Gold or Silver. 
For full description atalogue, post fre 
‘Special’ Illustrated Price List of Instruments suitable for 
JO H N J G R | FFI N & SO N S, Lid : Presents free by post to all parts of the World. 
. 
‘ 38 HOLBORN VIADUCT, E.C. 
W SARDINIA ST., LONDON, W.C. Branches—45 CORNHILL; 122 REGENT STREET. 
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LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


New Term Commences JANUARY 4, 1905. 

L. S. Hatton, M.A., and 
W. F. S. M.A. 
{J: T. Hewitt, 


Mathematics 
D.Sc., and 
Chemistry C. Smiru, D.Sc. 
D. A. Low, M.I.M.E., and J. A. 
Davenport, B.Sc., Vict. 
J. T. Morris, A.M.1.E.E. 
{ . A, Leure tpt, D.Sc., and 
W. H. Warre, B.A., B.Sc. 
V. H. BLackMan, M.A. 


Mechanical Engineering... 
Electrical Engineering 
Physics ee 

Botany eee 


The DAY CLASSES for students over 16 years of age include full three | 


years’ technical courses in Chemistry and Engineering, and three years’ 
courses for London University Degrees (Pass and Honours). 

EVENING CLASSES are held in Advanced Technical and Scientific 
subjects, and for London University Degrees. 

SCHOLARSHIPS of the value of £40 per annum will be awarded by the 
Drapers’ Company in June next. 

CALENDAR with full particulars post free, 

J. L. S. HATTON, Director of Studies. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Cheiser, S.W., Day College Courses of thirty hours 
oad week are conducted in preparation for the London University 

egrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, tg04-1905, is £15. These Courses are recog- 
nised for ‘Internal Students” 
lecture and laboratory instruction. TheCourses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen and L. D. 
Coueslant; ELECTRICAL ENGINEERING, A. J. Makower; 
CHEMISTRY, J. B 
MATHEMATICS and PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; GEO- 
LOGY, A. J. Maslen. In the evenings similar Courses will be con- 
ducted, but at £2 per Session. Also TKCHNICAL DAY COURSES 


of three years’ duration are arranged as a preparation for the | 
Engineering, Electrical and Chemical and Metallurgical professions. | 
The Laboratories and Workshop are open for RESEARCH under the 


direction of the Principal and the Heads of Departments. 


Further particulars may be obtained on application to the SECRETARY, | 


who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 33d. The Prospectus may be had at 
the Office for 1. 


LONDON SCHOOL OF TROPICAL 
MEDICINE, 


ROYAL ALBERT DOCK, LONDON, E. 

PROTOZOOLOGY.—-The School is about to establish a special depart- 
ment for the study and teaching of this subject, and invites applications 
from gentlemen willing to serve as Teachers and to occupy themselves in 
research work. Candidates holding medical qualifications will be preferred. 

The appointment will be for six years, and the pay will commence at 
£250, rising by yearly increments of £50 to £500 per annum. Luncheon 
and tea will be provided. 

The Protozoologist will be expected to devote his whole time to the 
service of the School, and to be prepared to teach for one hour per diem in 
the aggregate if required. 

Applications, stating age, together with copies of not more than three 
recent testimonials, to be sent in on or before January 2, 1905, to the under- 
signed, from whom further particulars may be obtained. 

By order, 

December 14, 1904. P. MICHELLI, Secretary. 


LONDON SCHOOL OF TROPICAL 
MEDICINE, 
ROYAL ALBERT DOCK, LONDON, E. 


HELMINTHOLOGY.—The Schooi is about to establish a special | 
department for the study and teaching of this subject, and invites appli- | Ss 
cations from gentlemen willing to serve as Teachers and to occupy them- | P®) annum during the first three years. 


selves in research work. Candidates holding medical qualifications will be | from the REGISTRAR. 


preferred. 


The appointment will be for six years, and the pay will commence at | 


Luncheon | February 15 to the REGISTRAR. 


£250, rising by yearly increments of £50 to £500 per annum. 
and tea will be provided. 

The Helminthologist will be expected to devote his whole time to the 
service of the School, and to be prepared to teach for one hour per diem in 
the aggregate if required. 

Applications, stating age, together with copies of not more than three 


testimonials, to be sent in on or before January 2, 1905, to the undersigned, | 


from whom further particulars may be obtained. 
By order, 


December 14, 1904. P. MICHELLI, Secretary. 


MASTER WANTED for Cape Colony. 


| London. 


CHEMISTRY and MATHEMATICS. Graduate; unmarried. 
Churchman preferred. Daily morning chapel. Leading Public School. 
4250, with board and lodging all the year round. Free passage. Must 
sail in January. 
panied by testimonials and brief statement of degree, age, and career. 
Address—Proressor Lewis, Cambridge. 


of the University, and consist of | 


Coleman, J. C. Crocker, and F. H. Lowe; | 


| the Technical College, Sunderland, the Governing Body are 


It is essential that preliminary enquiries be accom- | 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R. 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and weil equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 


| Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 


Full particulars at the Institute or sent on receipt of postcard. 
REG. S. CLAY, D.Sc., Principal. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 


(UNDER THE AuSPICES OF His Majesty’s GOVERNMENT. 
CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’s 
HosPITAL SOCIETY.) 


The next SESSION commences on MONDAY, JANUARY 16, 190: 
For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. MicHE.u1, Esq., Seamen's Hospital, Greenwich, S.E. 


COACH IN G (THEORY AND 


PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY fo: 
MEDICAL EXAMS. 

Fspecial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTR\ 


‘ Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registratio: 
Councii, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


THE GROCERS’ COMPANY’S 
SCHOLARSHIPS. 


For the purpose of encouraging original research in Sanitary Science, th: 
Grocers’ Company offer Two Scholarships, each of £300 a year, with an 
allowance to meet the cost of apparatus and materials and for genera 
expenses in connection with the work, tenable for two years, subject to the 
conditions of the scheme under which they are established. 

Applications must be sent in before April 1 to the CLERK OF THE 
Grocers’ Company, Grocers’ Hall, London, E.C., from whom the 
necessary forms and further information may be obtained. 


THE VICTORIA UNIVERSITY OF 
MANCHESTER. 


The Council desires to proceed to the APPOINTMENT of a PRO 
FESSOR of ENGINEERING. 

The Professor will be responsible for the organisation of the Engineering 
Department, and will have the direction of the Engineering Laboratory. 

He may take a consulting practice under specified conditions. 

His stipend will be composed of a fixed salary and a share of the fees, 
and the Council guarantee that the total income will not be less than £100 


A detailed statement of the conditions of appointment may be obtained 


Applications, with references and such testimonials (not exceeding thre« 
in number) as the candidate may desire, should be sent on or before 


SOUTH-WESTERN POLYTECHNIC, 
CHELSEA. 


Through the resignation of Mr. L. D. Coueslant, B.Sc., who has been 
appointed Head of the Civil and Mechanical Engineering ty sconce at 
repared t 
receive applications for the post of LECTURER in MECHANICAL 
ENGINEERING. 

Mr. Coueslant was a Recognised Lecturer under the University of 


Salary of £150 per annum. ‘ 
Application Forms may be obtained from the Secretary, and these 
should be sent in by Thursday, January 12, 1905. 


For other Scholastic Advertisements, see page \xxxvii. 
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WOOLWICH POLYTECHNIC. 
Principal WILLIAM GANNON, M.A. 
The Governors invite applications for the post of LECTURER and 
Ly EMONSTRATOR in ENGINEERING. Commencing salary, £150 
rannum. Particulars of the post may be obtained from the Principal on 
eipt of a stamped addressed foolscap envelope. All applications, to be 
ide on special forms, must be lodged with the Principal before 


ecember 31, 1994. 
A. J. NAYLOR, 
December 14, 1904. Clerk to the Governors. 


NEW ZEALAND. 


APPLICATIONS (to be delivered at the Agent-General's Office not 
ter than January 24, 1905) are invited for the APPOINTMENT of 
PROFESSOR of PHYSIOLOGY at the University of Otago. Age 
imit, 25 to 40 years ofage. Salary, £600, with half of the class fees. 
For further particulars and for the forms on which the application must 
made apply to the AGENT-GENERAL FOR New ZEALAND, No. 13, 
Victoria Street, london, S.W. 


SCIENCE AND MATHEMATICAL 
MASTERSHIPS VACANT. Science Public College, £200; North 
England. Chemistry and Physics, £175. Mathematics and Chemistry, 
Ireland, £150. Chemistry, £120. Mathematical, £180. 

. list of Masterships, England, Continent, and Over Sea, sent to all 
Candidates. 


ORELLANA & CoO., 


Established over 40 years, 
80 Wigmore Street, Cavendish Square, London, W. 
(late 44 Old Bond Street). 


SCIENCE AND MATHEMATICAL MASTERS. 
Messrs. NEEDES & SELLICKS, 
(Medical and SCHOLASTIC Agency, Estab. 1860), 
Clock House, Arundel Street, Strand, W.C. 


Applications are invited for the following appts. :—({1) Public Sch., Nat. 
Sc. and Drawg., £150+fees ; valuable post to good man. (2) Chem. and 
Physics—little English. Games preferred. £120, res. (3) Chem.+Mag- 
netism and Electricity. £100, res. (4) Wrangler, Public School. £110, res. 
(s) County School, Maths. £110, non-re:. Many January Appointments. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Required (1) Graduate for Science and Drawing. £150. 
(2) Graduate for Chemistry and Physics. £130. (3) Chemistry, 
Physics, &c. £140. (4) Mathematics, Chemistry and Physics, £105, 
resident. (5) Mathematics, Chemistry and Physics. £100, resident. 
For particulars of the above and many other vacancies, address 
GrirFitus, SmitH, & Situ, Scholastic Agents (Estd. 1833), 
34 Bedford Street, Strand, London. 


Wanted in a Provincial Town South of 

Ireland, a Practical SCIENCE MASTER, B.Sc. Liberal salary to 

a suitable Master, capable of helping at the Higher Mathematics and 

English, French and Latin.—‘‘ Box 1834,” c/o 
ce. 


ENFIELD GRAMMAR SCHOOL. 
Wanted in January,a MASTER for SCIENCE—and some MATHE- 


MATICS —trained in Laboratory. Capable Teacher. Salary, £150. 
Apply to HEAD MAsrer. 


Situations Vacant. In a Laboratory in 
Manchester. Vacancy for one or two pupils. Specialities :—Dyeing, 
Printing, rubber and research work on these subjects. Moderate 
premium. Box No. 2, Bookstall, Eccles Station, near Manchester. 


For other Scholastic Advertisements, see page \xxxvi. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Aldephi, W.C. 


ROGK-SECTIONS FOR THE MICROSCOPE. 
Sections of Minerals, Metals, Bones, Teeth and Kindred Hard Substances. 
Suives (faultlessly Mounted), 1S. EACH. Post FREE. 
ALL BRANCHES OF BIOLOGY AND GEOLOGY. 

Micro-specimens mounted or made to order, from 1s. each. 
Collections provided, named, arranged or repaired. 
Exact original water-colour or etched drawings executed. 
LESSONS IN LABORATORY OR BY CORRESPONDENCE. 
Medical, Science and Civil-Service Students encouraged. 
Specify Wants and Estimates will be supplied by Return Post. 
‘dress to:—Tue Director, MicroLocicaL LABORATORY AND STUDIO, 


BROWNING’S SPEGTROSCOPES. 


THE MINIATURE SPECTROSCOPE. 


This Instrument will show many of the Fraunhofer lines, the bright lines 
of the metals and gases, and the absorption bands in colour 


gases, 
crystals or liquids. 
Price, with Plain Slit waht a sie i £1 2s. Od. 
es », Adjustable Slit, &c., in Morocco Case £1 14s. Od. 
ee »» Achromatic Lens, &c., in Morocco Case... £2 Os. Od. 
| and Comparison Prism, 
in Morocco Case ... ae on 7s. 6d. 


RAINBAND SPECTROSCOPE (Grace’s). 
Mr. JOHN BROWNING begs to draw attention to the advantages of 
this very powerful, portable, and efficient Instrument, which is specially 
adapted for predicting coming rain. It is provided with a rack motion 
focussing arrangement, and it is applicable to every purpose for which . 
Direct Vision Spectroscope can be used. 
Price, in Morocco Leather Case ; £3 8s. 6d. 
For use with the above— 
“HOW TO FORETELL THE WEATHER WITH 
THE POCKET SPECTROSCOPE.” 

By F. W. CORY, F.R.M.S., M.R.C.S., &c. 

With ro Illustrations. In paper cover, 1S.; in cloth, 1s. 6d. 


STUDENTS’ SPECTROSCOPES, £7, £8 16s., and £15. 
Lilustrated Catalogues of Spectroscopes or Telescopes post free. 


JOHN BROWNING, cpticic:, 78 STRAND, LONDON. 


SANGER- SHEPHERD 


HAND-FED & AUTOMATIC ARC-LAMPS 


FOR 


PROJECTION and 
LABORATORY WORK. 


Automatic, from £2 15 0 
Hand-fed, from £5 5 O 


Qe Detailed Lists on 
Application. 


SANCGER-SHEPHERD & 


5, 6 & 7, GRAY’S INN PASSAGE, 
RED LION ST., HOLBORN, LONDON, W.C. 


't ASPENLEA ROAD, HAMMERSMITH, LONDON, W. 
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THE LATEST & CHEAPEST 
AITCHISON 


PATENT PRISM BINOCULAR. 


£3 10 0 


Complete in 
Brown Leather 
Sling Case. 


MADE IN LONDON 
in our own Factory. 
ILLUSTRATED PRICE LISTS POST FREE. 


Why buy foreign glasses when the Aitchison 
is the best. MADE IN LONDON, 


AITCHISON & CO., 


OPTICIANS TO THE BRITISH, RUSSIAN, AND 
UNITED STATES GOVERNMENTS. 


428 STRAND, and Branches, LONDON. 


Mr. Edward Arnold’s New Books. 


THE CHEMICAL SYNTHESIS 
«OF VITAL PRODUCTS 
And the Inter-Relations between Organic Compounds. 


By R. MELDOLA, F.R.S., V.P.C.S., F.1.C., &., 
Professor of Chemistry in the City and Guilds of London 
Technical College, Finsbury. 


Vol. I. 21s. net. 


NATURE.—*‘* We congratulate the author on having 
produced a most useful work—a work of almost ultra- 
German thoroughness — and one which will be an 
| immense boon to all interested in the subject with 
which it deals.” 


THE BECQUEREL RAYS 
AND THE PROPERTIES OF RADIUM, 
By the Hon. R. J. STRUTT, 

Fellow of Trinity College, Cambridge. 

Demy 8vo. With Diagrams. 8s. 6d. net. 


NATURE.—“ With the exception of Prof. Rutherford’s 
inimitable treatise on the subject, none of the previous 
works have been characterised by any striking in- 
dividuality, so that there is, or rather was, still room 
for a vigorous statement of the general features from 
a popular point of view. This the author of the present 
work has accomplished in a manner that leaves little 
room for criticism. He possesses to a remarkable 
degree the faculty of stating difficult questions in a 
simple way, and of expressing the answers in a 
language which is easily understood.” 


Super Royal 8vo. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


THE WHIPPLE 
DIRECT READING 
TEMPERATURE INDICATOR 


In connection with 
Resistance Thermometers (Callendar 


and Griffiths Patents), gives temperature 


our 


readings on the scale of the air thermometer. 


Range, —10° C. to 1400° C. 


List No. 25, giving full 
thermometers, with indicating and recording 


particulars of 


apparatus, will be sent free on request. 


THE 


Cambridge Scientific Instrument Co., Ltd., 
CAMBRIDGE, ENGLAND. 


Electrical | 


SCOTTISH PROVIDENT 
INSTITUTION. 


JN this SOCIETY are combined the apvanTaces of 


Mutual Assurance wis Moderate Premiums. 


The Premiums are so moderate that at most ages an 
Assurance of 431,200 or £1,250 may generally be secured 
JSrom the first for the same yearly payment which would elsewhere 
assure (with profits) £1,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a doss. 

Surplus at last Investigation, 21,581,000. 

Ower 60 per cent. of the Members who died during 
last Septennium were entitled to Bomuses which, mot- 
writhstanding that the Premiums 
dado mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to am mdditiom of ower 50 per 
| | @erné. to the Original Assurances. 


ENDOWMENT ASSURANCE—WITH BONUS 
—SPECIAL CLASS. 


PROSPECTUSES, with full information, may be had on application. 


Accumulated Funds exceed £13,000,000. 


HEAD OFFICE: 6 St. ANDREW SQUARE, EDINBURGH. 
Lonpon OFFICE: 17 KING WILLIAM STREET, E.C. 
West END BRANCH: 17 PALL MALL, S.W. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 

JOINTLESS SECTION COILS, my system of 1868, to order, 1o in. Coils 

4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 
COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 
logue prices. 
Maker and Designer of the following Coils :— 
POLYTECHNIC, 29 in. spark. 
SPOTTISWOODE, 44 in. spark. 


THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 


NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £26 6s. 
HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 
The Model faperstns. adopted for South Africa, with Batteries, small 
Steam Motor, &c. ETS 0 OF X-RAY APPARATUS suitable for 
Field Hospitals, 3, 


HIGH FREQUENCY APPARATUS of my newest models. 
PRICES per return post. 


RADIUM. 


PUR.) 
FROM STOCK ee: ON HIRE, 
in or at 
1, S&S mg. REASONABLE 
tubes. PRICES. 


Pitchbiende, from 2/- to 30/- per piece; in Powder, 2/6 per oz. 


Kunzite, selected, 2/- per gramme. Carnotite, 2/- per oz. 
Aeschynit, 2/- per oz. Emanium, 30/- per decigramme. 

Sparteite (see Nature, March 31, 1904, page 523), 2/= per piece. 

Chliorophane, 2/- per piece. 2/= per oz. 

Zinc Sulphide, green and yellow, 5/- per tube 

Rad. Residue, 2/- pertube. Polonium, 21/- per gram ; 11/+}-gram. 

Polonium on Bi. rod., 25/-. Witlemite, 2/- per oz. 

Flexible Sandstone, B/- to BO/-. (See Nature, June 23, 1904, 
page 185.) Radio-active Mud, 1/6 per bottle. 

Monazit, 3/- per oz. Monazit Sand, 1/- per oz. 

Diamond chips and powder, 10/- per carat (best poet 

Euklas, Hiddenit, Wagnerit, Phosgenit. 

Bar. Plat. Cyan., "for Screens, 3/- gramme, 60/+ oz. Crystals, 4/= 
gramme. Screens, 9d. per square inch. 

Radio-active screens, Gd. per square inch Willemite 
screens, 6d. per square inch. Electroscopes (special), 21/- 

Spinthariscopee (special), 21/-, 10/6 and 7/6. 

Selection of Minerals in boxes, 2/6, 5/6, 10/6 and 21/-. 


NEW ZEALAND VEGETABLE CATERPILLAR ; from 2 to 3 inches 
long, with a stem showing fructification growing out of its head. Specimens 
may be had from 10/6 to 21/=, according to quality and size. 


fer See Nature, May 12, 1904, page 44. 


Goods may be returned if not approved of, when money will be refunded. 
Professional Men, Universities, Schools, &c., allowed special terms. 


ARMBRECHT, NELSON & CO., 
71 & 73 DUKE ST., GROSVENOR SQUARE, W. 


MARCONI’S 
WIRELESS TELEGRAPH 


MANUFACTURERS OF 
High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 
10", 12° & 14° INDUCTION COILS. 
PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &c., &c. 


New Descriptive Price List Free on Application to 


{8 Finch Lane, London, E.C. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 
RETORTS, TEST TUBES, 
FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 


Resisting in a high aegree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- | 
tary Analysis, Price-list sent free 


TRADE MARK, on application, 
SCHOTT & GEN. G/assworks, Jena (GERMANY). 
The med in the U.K., on sale with firms : 
A. & J. SMITH, 23 and 25 St. FREDK. JACKSON Co. 


14 Cross Street. 


irmingham. 
F. E. BECKER & CO. (W.and 
J. bern Ltd., Successors), 159 
d 160 Great Charles Street. 
PHILIP HARRIS & Co., Ltd., 
Edmund 


Dublin. 

F. E. BECKER CO. (W. and 
J. George, Ltd., Successors), 182 
Great Brunswick Street. 

PHILIP HARRIS & Co., Ltd., 


179 Great Street. 


F. E. BECKER ‘CO. (W. and 
George, Ltd., Successors), 36 
Yenfrew Street. 


Leeds. 
REYNOLDS & BRANSON, Ltd., 


14 Commercial Street. 


Co., L "Bridge. 


ondon. 
BAIRD & TATLOCK (London) 


Fo E. “BECKER & Co. (W. and 
J. George, Ltd., Successors), 
33 to 37 Hatton Wall, Hatton 
Garden, E.C. 

A. GALLENKAMP & Co., Ltd., 
By and 20 Sun Street, Finsbury, 


JOHN J. GRIFFIN & SONS, 
Ltd., 20-26 Sardinia Street, 
Lincoln's Inn Fields. W. 
TOWNSON & MERCER, 34 
Camomile Street, E.C. 


For Photography, Unsurpassed for fine definition 


Coxe JENsEs 


Javon: Hopson irr 
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WEACMILLAN &z CO.’S LIST. 


VOLUME VII. 


NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIPLEY, M.A., F.R.S. 


To BE COMPLETED IN TEN VOLUMES. 


FISHES (exclusive of the Systematic Account of Teleostei). 
Account of Teleostei). By G. A. BOULENGER, F.R.S. 


FuLLy ILLUSTRATED. 


VOLUME 
HEMICHORDATA, 


8vo. PRICE 17s. NET EACH. 


FISHES. Sc. 


By T. W. BRIDGE, Sc.D., F.R.S. FISHES (Systematic: 
By S. F. HARMER, Sc.D., F.R.S 


ASCIDIANS AND AMPHIOXUS. By W. A. HERDMAN, D.Sc., F.R.S. 
PREVIOUSLY PUBLISHED. 


LEECHES, &&c- 
VOLUME IL. 

Flatworms. By F. W. GAMBLE, M.Sc. 

Miss L. SHELDON. Threadworms, 


Nemertines. 


By 
&e. By A. E. 


M.A., F.R.S. Rotifers. By MARcus HarTos, | 


M.A. Polychaet Worms. 
D.Sc. Earthworms and Leeches. 
DARD, M.A., F.R.S. Gephyrea, &c. By A. E. 
Surp.ey, M.A., F.R.S. Polyzoa. By S. F. HARMER, 


Se.D., F.R.S. 
SHELLS. 
VOLUME IIL. 
Molluscs and Brachiopods. By the Rev. A. H. Cooxkg, 
A. E. Surpey, M.A., F.R.S., and F. R. C. ReEEep, M.A. 


INSECTS & CENTIPEDES. 
VOLUME V. 
Peripatus. By Apam Sepcwick, M.A., F.R.S. Myria- 
pods. By F. G. Sincrair, M.A. Insects. Part I. 
By Davin Suarp, M.A., F.R.S. 


By W. BLAXLAND BENHAM, 


By F. E. BEp- | 


INSECTS. PART Iti. 
VOLUME VI. 
| Hymenoptera continued (Tubulifera and Aculeata), Coleop 
| tera, Strepsiptera, Lepidoptera, Diptera, Aphanip 
tera, Thysanoptera, Hemiptera, Anoplura. By 
Davip SHarp, M.A., F.R.S. 


AMPHIBIA & REPTILES. 
VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 


BIRDS. 
VOLUME IX. 
By A. H. Evans, M.A. With numerous Illustrations by G. E. 
Lo 


DGE. 
MAMMALIA. 
VOLUME xX. 
By FRANK Evers BEDDARD, M.A. Oxon., F.K.S., Vice- 
Secretary and Prosector of the Zoological Society of 
London. 


*,* The volume dealing with SPIDERS, SCORPIONS, and CRUSTACEA is in the Press, and the remaining volume, 
dealing with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &e. ), is in active preparation. 


SIR WILLIAM HENRY FLOWER, K.C.B., 
F.R.S., LL.D., D.C.L., 


Late Director of the Natural History Museum, and President of the Royal Zoological Society. A Personal Memoir. 


By CHARLES J. CORNISH, M.A., F.Z.S. With Photogravure Portraits. 


8vo. 8s. 6d. net. 


PALL MALL GAZETTE.—“ The late President of the Zoological Society was a man of so many interests that this 


biography should be welcome everywhere. . . 
ACADEMY.— 
SPECTATOR.— 

details of his last years. . . 


Flower always urged . 
House of Commons in 1896. 


. The portraits are a capital addition.” 
** Verily a life worth living, and worthy of remembrance.” 

‘* Flower’s youngest son has contributed two chapters on his father’s early life, and his widow some personal 
An address which Sir William gave at the Church we at Reading admirably expounds the 
bearings of science on religion and the reasons for modifying some of our theology. . 
became an accomplished fact, and the long-fought question was silently settled by a Resolution of the 


- The Sunday opening of museums, which 


COUNTRY LIFE,—*‘ One of those rare books which is precisely what it pretends to be.” 


LAND AND WATER. 
Horse : 


—‘‘It is interesting to all sportsmen, for not only was Sir William author of the masterly ‘ The 
a Study in Natural History,’ and an expert taxidermist, but the results of his system of exhibiting, labelling, and arranging 
the skeletons of animals are seen to-day in every up-to-date museum in the world. 


Sir William Flower’s courtesy freed him from 


the difficulties which had beset his predecessors, he had ‘ the temper of a saint, and the manners s of an ambassador,’ 


NEW VOLUME BY HENRY SIDGWICK. 


MISCELLANEOUS ESSAYS AND ADDRESSES. 


8vo. 10s. net. 


By H. S. HALL, M.A., and F. H. STEVENS, M.A. 


AN ELEMENTARY COURSE OF MATHEMATICS, comprising Arithmetic, 


ALGEBRA, AND GEOMETRY. Globe 8vo. 


2s. 6d. 


AN INTRODUCTION TO THE CALCULUS. 


College. Crown 8vo. 35. 6d. 


Based on Graphical Methods. 


GEORGE A. GIBSON, M.A., F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical 


By 


NEW EDITION REVISED IN ACCORDANCE WITH THE FOURTH GERMAN EDITION. 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF AVOGADRO’S 


RULE AND THERMODYNAMICS. 
8vo. 155. net. 


By Pror. WALTER NERNST, Ph.D., 


of the University of Géttingen. 


MACMILLAN AND CO., LIMITED, LONDON. 
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ASSURANCE COMPANY, LIMITED. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 


Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below 


Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 


Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


“MIGROSGOPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
: Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Four actual Rock Sections. 

Subscription in advance, either Monthly, 7/-; Quarterly, 21/-; 

or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


TO SCIENCE LECTURERS. 


HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price 27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 


Award. 
GuINNESS, 


Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidosco: Cheapest Lantern Outfits in the World. 
Grandly Illustrated atalogue, over 180 choice Engravings, 6d. ; 
Postage, Small Illustrated Catalogue, roo pages, free, sd. List of 
0,000 Slides and 300 Lecture Sets, Science Subj — Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spsciatist, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


SCIENTIFIG ~WORTHIES. 


A List of this Series of Steel and 

Photogravure Portraits of Men of 

Science will be sent post free to any 

reader of “Nature” on application to 
the Publishers. 


ST. MAPTIN’S STREET, LONDON, W.C. 


to the Royal Polytechnic Institution, Dr. H. Grattan | 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.— Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
fe Our Catalogue (96 pp.) Post free on application. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 
25 Specimens, 5/6; so do., 10/6; 100 do., 2i/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 


Adapted Bae the Board of Education Examinations in 
eology, Physiography, and Mineralogy. 
A large e... of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, Xc., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyliia, Alcy- 
onium ; *Hormiphora (preserved) Leptoplana ; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus. 
Ascidia, Salpa Raia, &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


Communications to the Editor. 
SUBSCRIPTIONS TO “‘ NATURE.” 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of Nature is ‘‘ Puusis,’? LONDON. 


CHARGES FOR ADVERTISEMENTS. 


s. d.|Toavt Praces Aproap:— s. d. Zs. 
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UP-TO-DATE 


COMPLETE 
INSTALLATIONS 


FOR X-RAYS, HIGH FREQUENCY, &c., 


TO SUIT ALL REQUIREMENTS. 


ILLUSTRATED LIST AND 
Free to any part he World 


ISENTHAL & co., 
STREET, LONDON, W. 


Contractors lo the Admiralty, War, India, & Colonial Offices, &c. 


TOWNSON & MERCER, 


EsTABLISHED 1798 (OVER A CENTURY). 
RETAIL—89 BishoPSCATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. 


Scientific Apparatus Manufacturers and Laboratory 
| Outfitters to the Home and Colonial Departments of 
| H.M. Government, Scientific Institutions, Colleg:s, 

| and the various Industries throughout the World. 


| 


SIMMANCE-ABADY 
CALORIMETER 


FOR TESTING GAS. 


The cheapest, most accurate and most convenieiit 
Calorimeter on the market. Can now be seen on 
our stand, No. 127, at the International Gas 
Exhibition. 

Price complete, 


®#10:18:6 Nett. 


TOWN SON & MERCER, 


34 CAMOMILE STREET, E.C. 


DR. HALDANE’S APPARATUS 


OR ESTIMA 


CARBONIC ACID IN AIR. 


PRICE, 
in Mahogany 
Cabinet 
complete, 


£8:3:0 


lo 


Asample of air can, by means of 


s, be tested on the spot, the whole operation being quite simple. 


August 18th, 1908, page 347. 


This is a small portable apparatus designed by Dr. J. S. Hatpanr, F.R.S., 


for the use of Medical Officers of Health, &c. 


this apparatu 


See Commendatory Notice in “NATURE,” 


SOLE MAKERS— —- ~ | 


C. E. MULLER, ORME & CO., Ltd., 
148 High Holborn, London, W.C. 


THE STEREOSCOPIC COMPANY’S 


ARTIST'S 
REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical . . 
purposes, embodying every 
scientific requirement. . 


{ 


The Ideal Ceania te BIRD PHOTOGRAPHY, NATURAL 
HISTORY SUBJECTS, PORTRAIT AND FIGURE 
STUDIES, ARCHITECTURAL & GENERAL WORK. 

Write for full particulars from .. . 


THE LONDON STEREOSCOPIC COMPANY, 
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“* To the solid ground 
Of Nature trusts the mind which builds for aye.”’ 


GENERAL LIBRARY, 
UNIV. OF MICH, 
JAN 19 1905 
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No. 1836, VOL. 71) 
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[All Rights are Reserved. 


NEW 


‘DEMONSTRATOR’ S”’ 
PATTERN 
FOR q OPTICAL LANTERN. 
ELECTRIC 


The above Lantern has a clear base board and is fitted with 
5-in. Condensers. 


NEWTON & CO., 3 FLEET ST., LONDON. 


VERLAG VON GUSTAV FISCHER IN JENA. 


SOEREN ERSCHIENEN : 


Vv Dr. il. ’ 
Biochemie der Pflanzen. 
Professor der Botanik in Prag. Erster Band. Preis: 14 Mark. 


Eine physiologische Studie von 
Leuchtende Pflanzen. Hine physiclonicche Studie. vo 
Direktor des pflanzenphysiologischen Institutes der 


deutschen Universitat Prag. Mit 2 Tafeln und 14 Textfiguren. 
1904. Preis: 6 Mark. 


Morphologie _und Biologie der Algen. 
Von Dr. FRIEDRICH OLTMANNS, Professor d. Botanik 


a. d. Univ. Freiburg 1. Erster Band. Specieller Teil. Mit 
3 farbigen und 473 schwarzen Textabbildungen. Preis : 20 Mark. 


Streifziige an der Riviera vo OUARD StRAS 


BURGER, o. 6. Professor 
der Botanik an der Universitit Bonn. Illustriert von LOUISE 
REUSCH. Zweite, giinzlich umgearbeitete Auflage. 1904. 
Preis: brosch. 10 Mark, elegant geb. 12 Mark. 


Soeben erschien die zweite verbesserte Auflage von: 
Vortrage uber Descendenztheorie, a» der 


Freiburg 
i. B. Vi Von Prof. AUGUST a Mit 3 farbigen Tafeln 
und 131 Textfiguren 


<, geb. 12 Mark. 


reis: 


THE NEW 


“LONDON” 


ICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 
METEOROLOGICAL INSTRUMENTS. 


NECRETT: £ZAMBRA 


THE NEW PATTERN COMBINED BARO-THERMOGRAPH.i 


The above instrument combines in one apparatus the Recording Baro- 
meter and Recording Thermometer, giving thus on one and the same chart 
continuous records of the atmospheric pressure and temperature for seven 
days. 


VERY SUITABLE FOR PRESENTATION. 
Illustrated Price List of Self-Recording Meteorological Instruments, 
or “Special” Illustrated List = Scientific g° & suitable for 
Presents, Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, and 122 REGENT STREET. 
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EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 
New Term Commences JANUARY 9, 1905. 


L. Hatron, M.A., and 
Mathematics {Fy F. S. Cuurcuit, M.A. 
Hewitt, D.Sc., and 
Chemistry... . Smatu, D.Sc. 


Mechanical Engineering... {> A. Low, M.I.M.E.. and J. A. 


Davenrort, B.Sc., Vict. 


Electrical Engineering J. T. Morris, A.M.1.E.E. 


R. A. D.Sc., and 
Physics «ef W. H. B.A., B 
Botany V.H. Brackman, M.A. 


The DAY CL ASSES for sxndiensa over 16 years of age include full three 
years’ technical courses in Chemistry and Engineering, and three years’ 
courses for London University Degrees (Pass and Honours). 

EVENING CLASSES are held in Advanced Technical and Scientific 
subjects, and for London University Degrees. 

“SCHOL ARSHIPS of the value of £40 per annum will be awarded by the 
Drapers’ Company in June next. 

CALENDAR with full particulars post free, 4}d. 


J. L. S. HATTON, Director of Studies. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hour: 
per week are conducted in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, tg04-1905, is £t5. These Courses are recog- 
nised for ‘Internal Students” of the University, and consist of 
lecture and laborato'v instruction. TheCourses are conducted by :— 
MECHANICAI. KNGINEERING, W. W. F. Pullen and L. D. 
Coueslant; ELECTRICAL ENGINEERING, A. J. Makower; 
CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. Lowe; 
MATHEMATICS and PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; GEO- 
LOGY, A. J. Maslen. In the evenings similar Courses will be con- 
ducted, but at £2 per Session. Also TECHNICAL DAY COURSES 
of three years’ duration are arranged as a preparation for the 
Engineering, Electrical and Chemical ard Metallurgical professions. 
The Laboratories and Workshop are open for RESEARCH under the 
direction of the Principal and the Heads of Departments. 


Further particulars may be obtained on application to the SECRETARY, 
who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 3j¢. The Prospectus may be had at 
the Office for 1d. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


Evening Classes in Chemistry, Metallurgy, Physics 
and Mathematics designed to meet the requirements «f those 
engaged in Chemical, Metallurgical and _ Electrical 
Industries and in trades associated therewith. 

Special Courses during the Lent ‘Term :— 

GAS ANALYSIS CHarves A. Koun, M.Sc., Ph.D., F.1-C. 

METALLOGRAPHY 0. BANNISTER, Assoc. "R.S.M. 

Full curriculum for B.Sc. Examination of London 
University in Experimental Science under recognised 
Teachers of the University. 

GLASS BLOWING, 

Two Courses of Instruction will be given during the Term by Mr. A. C. 
Cossor. 

NEW TERM begins MONDAY, JANUARY 9, 1905. 

The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 

For details of the Classes apply at the Office of the Institute, or by 
letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


The TERM begins on THURSDAY, JANUARY 109, 1905. 

The College provides instruction for Students preparing for the Uni- 
versity of London Degrees in Arts, Science, and Preliminary Medicine, 
also instruction in subjects of General Education. 

here is a Hygiene Department and an Art School. 

Students can reside in the College. 

Particulars on application to the PrinciPaL. 

Two Entrance Scholarships, each one tenable for three years at Bedford 
College for Women, will be offered for competition in June, 1905. 


DEPARTMENT FOR Seceemrowas. TRAINING IN 


Students are admitted to the T; raining Course in October and January. 
The Course includes full preparation for the examinations for the Teaching 


Diplomas granted by the Universities of Londun and Cambridge, held 
annually in December, 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, F.C, 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES. 


J. E. Macxenzig, Pb.D., D.Sc 
Chemistry H. Wren, Ph.D., B.A., B.Sc. 


Avpert GrirFitus. D.Sc. 
Physics ... = Owen, B.A., B.Sc. 

B 

E. H. Smart, M.A. 
Mathematics ove G. Bier, B. B. 

A. B. RENDLE A ie. 
Botany... {Bg Ph.D. B.Sc, 
.. H. W. Unrtuank, B. B.Sc. 


Geolo & Mineralo ogy F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M 


RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geometry 
Building and Machine Construction, Steam, Theoretical and Applice 
Mechanics, Land and Quantity Surveying, and Estimating. 

Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate and Liverpool Street Stations.) 
PRINCIPAL : SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 


Special Courses for London University Matric., In‘er., and Final B.A., 
B.Se., Conjoint Board, Pharmaceutical and other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and Art. 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL SCHOOL. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary 


BACTERIOLOGY and PATHOLOGY. 
DIPLOMA IN PUBLIC HEALTH. 
KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


Director—R. T. Hewett, M.D., Professor of Bacteriology. 
Demonstrator of Bacteriology —H. S. Wittson, M.B. 
Demonstrator of Public Heal h—D. Sommervittg, M.D. 

The Laboratories are open daily for instruction and research in Bac- 
teriology, Pathology and Public Health. 

Special Courses in Bacteriology and Chemical Bacteriology for Chemists 
and Analysts. 

An Evening Class in Bacteriology commences Monday, January 9, at 
6.30p.m. Fee £3 35. 

For Syllabus, &c., apply to the SecrETARY or to Prof. HEWLETT. 


-THE LONDON SCHOOL OF TROPICAL 


MEDICINE. 
(UNDER THE AusPICES OF IIIs Majesty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HOSPITALS OF THE S&AMEN’S 
HosPITAL SOcigty.) 


The next SESSION commences on MONDAY, se mpage 16, 1905 
For Prospectus, Syllabus, and other particulars, a) app Hd to the Secretary, 
P. Micuetut, Esq., Seamen's Hospital, Greenwich, 


B.A. anno B.Sc. EXAMS. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on 
success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal ye Science Medallists, Prizemen, Scholars, &c. 

SING BJECTS TAKEN: Science, Mathematics, Logic, 
Ps ia Politheal Economy, Latin, Greek, French, German, &c. 

For terms, &c., address Mr. J. CHARLESTON, B.A. (Lond. and Oxon.), 
Burlington Correspondence College, Clapham Common, S.W. 


For other Scholastic Advertisements, see pages xcv and xcvi. 
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‘LONDON SCHOOL OF TROPICAL 
MEDICINE, 


ROYAL ALBERT DOCK, LONDON, E. 

PROTOZOOLOGY.—The School is about to establish a special depart- 
ment for the study and teaching of this subject, and invites applications 
from gentlemen willing to serve as Teachers and to occupy themselves in 
research work. Candidates holding medical qualifications will be preferred. 

The appointment will be for six years, and the pay will commence at 
£250, — by yay increments of £50 to £500 per annum. Luncheon 
and tea will be provided. 

The Protozoologist will be expected to devote his whole time to the 
service of the School, and to be prepared to teach for one hour per diem in 
the aggregate if required. 

Applications, stating age, together with copies of not more than three 
recent testimonials, to be sent in on or before January 2, 1905, to the under- 
signed, from whom further particulars may be obtained. 


By order, 
December 14, 1904. P. MICHELLI, Secretary. 
LONDON SCHOOL OF TROPICAL 
MEDICINE, 


ROYAL ALBERT DOCK, LONDON, E. 


HELMINTHOLOGY.—The School is about to establish a special 
department for the study and teaching of this subject, and invites appli- 
cations from gentlemen willing to serve as Teachers and to occupy them- 
— _ research work. Candidates holding medical qualifications will be 
preferred. 

The appointment will be for six years, and the pay will commence at 
£250, rising by yearly increments of £50 to £500 per annum. Luncheon 
and tea will be provided. 

The ey ee ge will be expected to devote his whole time to the 
service of the School, and to be prepared to teach for one hour per diem in 
the aggregate if required. 

Applications, stating age, together with copies of not more than three 
testimonials, to be sent in on or before January 2, 1905, to the undersigned, 
from whom further particulars may be obtained. 

By order, 
December 14, 1904. P. MICHELLI, Secretary. 


TO MATHEMATICAL AND SCIENCE 
MASTERS.—Required (1) Master for Chemistry, Physics and Mathe- 
matics. Salary, £140. Grammar School. (2) Chemistry, Botany and 
Physics. £140. Technical Day School. (3) Chemistry and Physics. 
4120. (4) Graduate for Chemistry and Physics. £130. y wt School. 
(5) Chemistry, Physics and Mathematics. £120. (6) Mathematics 
and Science. £130. London School. For particulars of the above and 
many other vacancies, address GRIFFITHS, SMITH, 
POWELL & SMITH, Tutorial Agents (Estd. over 70 years), 
34 Bedford Street, Strand, London. 


THE GROCERS’ COMPANY’S 
SCHOLARSHIPS. 


For the purpose of encouraging original research in Sanitary Science, the 
Grocers’ Gaaeae offer Two Scholarships, each of £300 a year, with an 
allowance to meet the cost of apparatus and materials and for general 
expenses in connection with the work, tenable for two years, subject to the 
conditions of the scheme under which they are established. 

Applications must be sent in before April 1 to the CLerK oF THE 
Grocers’ Company, Grocers’ Hall, London, E.C., from whom the 
necessary forms and further information may be obtained. 


CARNEGIE 
RESEARCH SCHOLARSHIPS. 


The Council of the Iron and Steel Institute will shortly proceed to award 
RESEARCH SCHOLARSHIPS founded by Mr. Andrew Carnegie. 

Candidates, who must be under 35 years of age, must apply before 
February 28 on special forms to be obtained from Bennett H. BroucGu, 
Secretary, Iron and Steel Institute, 28 Victoria Street, London, S.W. 


OLDBURY SECONDARY SCHOOL AND 
PUPIL TEACHERS’ CENTRE. 


The Governors require in January next, an ASSISTANT TEACHER, 
male or female, to teach ordinary Form subjects, and Science or Mathe- 
matics. Salary, £100 per annum, non-resident. 

Applications should be forwarded to the undersigned on or before 


6, 1905. 
H. A. ANDERSON, Secretary. 

Secondary School, Oldbury. 

COUNTESS OF WARWICK’S 
SECONDARY SCHOOL, 
BIGODS HALL, DUNMOW. 

Wanted, before January 16, an INSTRUCTOR in WOOD and 

METAL WORK. Must be competent to take Geometry, Perspective, 


Model and Freehand Drawing, Euclid. Salary, £75 per annum, with 
Board, Residence and Laundry. Apply—T. Hacxinc, Headmaster. 


For other Scholastic Advertisements, see pages xciv and xcvi. 


FOR WINTER-WORK 


abloid)? 


Metol-Quinol 
Developer © 


Equally good for plates, films, 
bromide papers, gas-light 
papers and lantern slides. 
Economical, compact and 


portable. Keeps perfectly. 


Per carton to make 44 ounces, | /- 
Sold by all dealers and chemists 
WRITE FOR BOOKLET GRATIS 
BURROUGHS WELLCOME AND CO. 
LONDON, SYDNEY AND CAPE TOWN 


} PHO. 105 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE 
PLATE, LATEST PATTERN OUTFITS. 


EXCELLENT Photographs in Colour are obtained with our 
smaller lens filter Outfits, complete from 265/-; but for general 
work, Landscapes in changing light, Portraiture or Photomicro- 
graphy where rapid exposures in succession are necessary, the 
Repeating Back with Colour Filters is recommended as the best 
all round appliance. 

It may be attached to any }, 4 or whole-plate camera or glass 
plate Kodak, by means of a panel cut to correspond and _inter- 
changeable with the ordinary dark slide. This does not in any 
way interfere with the use of the camera for ordinary work. The 
three Colour Filters are held in a frame, clipped in front of the 
double dark slide which carries the two plates, each large enough 
to record the three negatives side by side, when the slide is pushed 

t the opening in the outer case. With this Outfit, even a 
ginner will secure three-colour negatives with the ease and 
certainty of an ordinary 

Repeating Back Attachments, with Filters complete, from 90/+ 
Ba Send for New Booklets, post free to readers of *‘ Nature,” 
or call and see results obtained by amateurs. 


SANGER-SHEPHERD & CO., 
5,6, 7 Gray’s Inn Passage, Red Lion St., Holborn, London. 
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GOVERNMENT GRANT to defray the. 


expenses of Scientific Investigations. Applications for the year 1905 | 


must be received at the Offices of the Royal Society not later than 
January 31 next, and must be made upon printed forms to be obtained 
from the CLERK To THE GOVERNMENT GRANT ComMITTEE, Royal 
Society, Burlington House, London, W. 


COUNTY BOROUGH OF SWANSEA. 
EDUCATION COMMITTEE. 


Required a SUPERINTENDENT OF EDUCATION. Age limit, 
30 to so years. Salary, £350, rising by £10 anaual increments to £450. 
Applicants to state experience in Elementary and Secondary Education. 
Applications, on forms to be obtained from the Offices of the Education 
Committee, to be sent to the undersigned not later than January 28, 1905. 
A. W. HALDEN, Clerk. 


Education Offices, Swansea, 
January 2, 1905. 


NEW ZEALAND. 

APPLICATIONS (to be delivered at the Agent-General’s Office not 
later than January 24, 1905) are invited for the APPOINTMENT of 
PROFESSOR of PHYSIOLOGY at the University of Otago. Age 
limit, 25 to 40 years of age. Salary, £600, with half of the class fees. 

For further particulars and for the forms on which the application must 
be made apply to the AGENT-GENERAL FOR New ZEALAND, No. 13, 
Victoria Street, London, S.W. 


SCIENCE AND MATHEMATICAL MASTERS. 
Messrs. NEEDES & SELLICKS, 

(Medical and SCHOLASTIC Agency, Estab. 1860), 
Clock House, Arundel Street, Strand, W.C. 
Applications are invited for the following appts. :—(1) Public Sch., Nat. 

Sc. and Drawg., £150-+-fees ; valuable post to good man. (2) Chem. and 
Physics—little English. Games preferred. £120, res. (3) Chem.+Mag- 


netism and Electricity. £100, res. (4) Wrangler, Public School. £110, res. 
(5) County School, Maths. £110, non-re:. Many January Appointments. 


SCIENCE AND MATHEMATICAL 
MASTERSHIPS VACANT. Science Public College, £200; North 
England. Chemistry and Physics, £175. Mathematics and Chemistry, 
Ireland, £150. Chemistry, £120. Mathematical, £180. 

A list of Masterships, England, Continent, and Over Sea, sent to all 
Candidates. 

ORELLANA & CoO., 
Established over 40 years, 
80 Wigmore Street, Cavendish Square, London, W. 
(late 44 Old Bond Street). 


NEWCASTLE (Staffs.) HIGH SCHOOL. 


Wanted for January 17, a SENIOR SCIENCE MASTER. Must bea 
first-class chemist. Excellent New Laboratories with Private Laboratory. 
Apply, stating salary and experience, to 

F. HARRISON, Head Master. 


Wanted in ‘a Provincial Town South of 

Ireland, a Practica SCIENCE MASTER, B.Sc. Liberal salary to 

a suitable Master, capable of helping at the Higher Mathematics and 

languages, English, French and Latin.—‘‘ Box 1834,” c/o NATURE 
ice. 


A Cambridge Man engaged in Research, 
with highest attainments in Mathematics, Physics and Chemistry, 
desires post as SCIENTIFIC ADVISER to a sound concern, in 
which his training and experience may be of use. 1836, c/o NATURE. 


Situations Vacant. In a Laboratory in 
Manchester. Vacancy for one or two pupils. Specialities :—Dyeing, 
Printing, rubber and research work on these subjects. Moderate 
premium. Box No. 2, Bookstall, Eccles Station, near Manchester. 


A Firm engaged in extraction of Nitrates, 
Phosphate mining and separation of various other mineral products 
has a vacancy for a PRACTICAL ANALYTICAL CHEMIST to 
superintend their chemical operations. Salary, £20 a month, with a 
suitable house and Laboratory, at Luxor, Egypt. Applications, with 
qualifications, must be made before January 15 to i. J. Monson, 
6 Stonefield Avenue, Lincoln. 


For other Scholastic Advertisements, see pages xciv and xcv. 


TYPE-WRITING UNDERTAKEN BY 


IGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN-; 


H 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 


Revision, Translation. Scale of charges on application. The Cam- | 


bridge Type-writing Agency, 1o Duke Street, Aldephi, W.C. 


SODEAU'S 
GAS ANALYSIS 
APPARATUS. 


Rapid —Easy of Manipulation — 
Accurate—and Clean in Use. 


For Figure, Description, and Price, sz:e Advt. NATURE, 
December 22, 1904, page Ixxvii. 


SOLE 


BRADY & MARTIN, Lro, 


Scientific Apparatus Makers, 
NEWCASTLE - UPON - TYNE. 


Makers and Dealers in all kinds of Chemica) and Physical 
Apparatus for Schools and Colleges, Works’ Laboratories 
and Special Research Work. 


CONSTRUCTION OF NEW FORMS OF APPARATUS 
UNDERTAKEN. 


THE SYTAM SYSTEM 


of arranging Bottles, Books, 
Apparatus, Pamphlets, Specimens, MSS.., 
Correspondence, “Copy,” &c. 


Saves an ineredible amount of wall space and 
completely utilises dark corners, recesses, and 
out-of-the-way places. 

Prevents crowding and confusion. 

Allows for extension as and when required. 

Always room for more, hence reorganisation 
seldom or never necessary. 

Saves time, lightens work, and increases comfort 
by producing perfect order in the Laboratory, 
Library, Study, Home, Office, &c. 


AN EXAMPLE OF WHAT THE SYSTEM ACCOMPLISHES :— 


One hundred 4 oz. bottles are arranged in one 
Sytam Bottle-Element occupying less than 
1 sq. ft. of wall space, each bottle is instantly 
located, removed or replaced, and any size from 
4 0z.to a Winchester can be accommodated in 
one and the same element. 


BOOK-SPACE ECONOMISED IN LIKE MANNER. 


THE SYTAM FITTINGS CO., 
18 & 19 BASINGHALL BUILDINGS, LEEDS. 
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LEWIS’S CIRCULATING 


MEDICAL AND 


SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library 
includes the subjects of Physies, Chemistry, Electricity, 
Botany, Geology, Zoology, Astronomy, Psychology, 
Philosophy, Sociology, ngineering, Geography and 


Travel, &c. 
New Works and New EDITIONS on these subjects are 


added to the Library immediately on publication, 


SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 


Detailed Prospectus, List of Recent A Additions, &c., post free 


on application. 


London: H. K. LEWIS, 136 GOWER STREET, W.C. 


SCIENTIFIC ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


om LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 


KEYS AND TRANSLATIONS. 
POOLE & CO. 


J. 
(ESTABLISHED 1854), 


104 CHARING CROSS ROAD, 
NDON, W.C. 
(Formerly of 39 yas) STREET, STRAND). 
De” Enquiries by letter receive immediate attention. 


TO SCIENTIFIC MEN ABROAD 


English Books (New and Second-hand) and Periodicals 

promptly supplied at lowest rates. German and French 

Banknotes and Stamps received in payment. References 
in all parts of the world. 


W. MULLER, Export Bookseller, London, W. 
59 CASTLE STREET EAST, OXFORD STREET. 


E. GEORGE & SONS, 
5 BOOKSELLERS . . 
and Dealers in Scientific, Literary, and other 
Journals and Reviews, and Publications of Learned 
and Scientific Societies, in Complete Sets, Volumes, 
or Parts. 
Agents for British, Foreign, and Colonial Libraries, Institutions, and 
Private Book Buyers. Current Catalogue sent post free on application. 
Books sought for. Correspondence Invited. All communications answered. 
LIBRARIES OR SMALL COLLECTIONS OF BOOKS PURCHASED. 
All Orders promptly executed. Established 1820. 


151, WHITECHAPEL ROAD, LONDON, ENG. 
LANTERN and 


MICROSCOPICAL Ss L D E Ss 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
ver 20,000 in Stock. 

(As supplied to the Principal Universities, Technical Schools, &c.) 
Send for Catalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester. 
LaporaTories : 16 & 18 Roao, Loncsicut, M/c. 

N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 

&c. 
‘MICROGRAPHIC APPARATUS. LEACH'S LAN MICROSCOPE. 
Speciality. LANTERN SLipEs from Negatives, Book Illustrations, &c. 
Correspondence invited. 


THE GEOGRAPHICAL JOURNAL. 


PRICE 2s. 
CONTENTS.—JANUARY. 


The As Problems of Geography. By Hugh Robert Mill, D.Sc. 

Geography and Education. 

The Mountains of Turkestan. By Ellsworth Huntington (with six Illus- 

trations and Sketch-Map). 

The Pe History of the Victoria Falls. By A. J. C. Molyneux, 
F.G.S., F.R.G-S. (with nine Plates and Plan). 

The Eighth International Geographical Congress. By Hugh Robert 

Mill, D.Sc 

Mr. R. L. Reid's Journeys in Portuguese East Africa (with Map). 

Hydrography of the Andes. By . J. W. Evans (with two Sketch-Maps 

Hydrography of the Nile. By A. S. W. 

The French Conquest of the Canaries i in 1402-6, and the Authority for the 
Same. By C. Raymond Beazley, M.A. 

Reviews. 

Obituary :—Lord Northbrook. Dr. Emil Schlagintweit. 

Meetings of the Roya! Geographical Society, Session 1904-1905. 

Geographical Literature of the Month. 

New Maps. Maps. 

Sketch-Map showing Ellsworth Huntington's Routes in Central Asia. 

Plan of Victoria Falls. 

Sketch-Maps of the River System of the Andes. 

Sketch-Map of Parts of the Gorongoza and Sheringoma Territories. 


EDWARD STANFORD, 12, 13, 14 Long Acre, London, W.C. 


NOW READY. 


With Illustrations, 2s. 6d. net, by post 2s. 9d. 


X-RAYS 


THEIR EMPLOYMENT in CANCER and 
other DISEASES. 


BY 


RICHARD J. COWEN, L.R.C.S.1., &c. 


London: H. J. GLAISHER,-57 Wigmore Street, W. 


JUST PUBLISHED. With 135 Illustrations and Coloured 
Plate. 8vo. 10s. 6d. net. 


AN INTRODUCTION TO THE STUDY OF 
SPECTRUM ANALYSIS. 


By W. 2 WATTS, D.Sc. (Lond.), 
B.Sc. (Vict.), F.1. i 
Senior Physical Science Master in the Giggleswick School. 
*,* PROSPECTUS SENT ON APPLICATION. 


LONGMANS, GREEN & CO., 39 
Lonpon, E.C. 


PATERNOSTER Row, 


NOW READY. With 816 Illustrations from Photomicrographs. 


Sup.-Roy. 8vo. Price 31s. 6d. 


STUDIES IN HETEROGENESIS. 
By Dr. CHARLTON BASTIAN, F.R.S., 


Consulting Physician to University College Hospital, and the 
National ae for the Paralysed and Epileptic. 


WILLIAMS & NORGATE, 14 HENRIETTA STREET, W.C. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, “Southwark. 


BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 


SEGG & CO., 289 and 291 Regent Street, London, W. 
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NOW READY, the JANUARY ISSUE of 


SCHOOL: 


A Monthly Record of Educational Thought and Progress. 
Edited by R. B. LATTIMER. 


January. Price 6d. net. 


CONTENTS: 
PRACTICE AND PRECEPT: 


An Acknowiedgment—The Headmasters’ Conference—The Teaching 
of Geography—The London Scholarship Scheme—Obsolete Weights 
and Measures—Army Commissions for University Candidates—What 
Our Educational System Needs. 


THE PROPER yoncrses OF EXAMINATIONS. By a Member cf 
Four Examining Boards 


SOME NOTES ON THE TEACHING OF HISTORY. 


CHOLMELEY, 
WHERE ARE THE REAPERS ? 
COMMON ROOM PAPERS. The Greek Question. 
EDUCATION DAY BY DAY. 
OUR LEADERS.—XIII. Edward Thring. 
THE TEACHERS’ FORUM, State Leaving Examinations. 
SCOTCH EDUCATION.—I. Elementary. Joun CLarke, M.A. 


THE BOOK AND ITS weyeas. Six Great Schoolmasters. By 
THEODORE WALkoND, M 


WOMEN AS TEACHERS. si Miss Hoskyns ABRAHALL. 


GERMAN LETTER. Local Inspection of German Schocls. By 
Dr. Orrv W. Bevex. 


HORTICULTURAL TRAINING OF WOMEN. 
HOW THE ACT WORKS. Leicestershire. 


REVIEWS: 
An Unwritten Chapter in the 
Cla: sical Atlas. 


MINOR NOTICES. 
BOOKS RECEIVED. 


JOHN MURRAY, ALBEMARLE STREET, W. 


Demy 4to. 


By R. F. 


By J. C. Mewp. 


History of Education — Murray's 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Rd WNo, 420,297-) 

This ee has been designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demons: ration purposes. 

The construction is on that of the well-known ‘* Fortin” 
principle. The level of the cistern mercury is reducible 
to z:ro, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being read 
to ‘ot inch and ‘1 millimetre. It is mounted on a well- 
polished, solid mahogany board, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confidently recommend this Instrument for use as 

‘* Standard ’’ in Colleges and Schools, private Observa- 
cede and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 


or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
price. 

NaTuRE says :—‘* Provides an accurate instru- 
m-nt at a moderate cost.” 


FULL SIZE STANDARD RD BAROMETER of 
same design, bore o'5” diameter, inches and millimetre 
seales, verniers reading to o’002 inch and o*t m/m, on 
polishe t mahogany board with brackets and opal glass 
reflectors, £7 10 O 


Sole eee and Proprietors of the 
Registered Design. 


PASTORELLI & RAPKIN, Lto. 


46 HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 1750. 
Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn 


1/roth scale. 


REYNOLDS & BRANSON, Lo. 


Sole authorised makers of the STROUD & RENDELL 
LANTERN, as made by us for the leading Universities. 


NEW SCIENCE LANTERN for 1905. 


A reliable Lantern for all purposes, made entirely of Copper 
and Polished Brass. It presents a very attractive appearance. 


The optical parts are carefully selected, and of superior quality. 
The open stage is well su‘ted for shewing apparatus. 


PRICE 


£4 10s. 


LANTERN 


With 
4in Condenser 
and Compound 
Objective. 
ONLY. 6” or 9” focus. 
NERNST BURNER, extra, from 19/6. 
LIME-LIGHT BURNER, extra, from 7/6. 
ARC LAMP, extra, from 30/- 
Delivery from Stock. 
The above Lantern can be supplied fitted complete as a 


STROUD & RENDELL LANTERN, all in Metal or Wood, 
complete with Prisms, £8. 


Write for Particulars, also Catalogue of Lantern Slides. 


14 Commercial Street, LEEDS. 


LIBRARY 


186 STRAND, LONDON, W.C., 


and at the 


RAILWAY BOOKSTALLS, 


to which the books ure jorwarded 
to subscribers’ orders carriage free. 

IT EMBRACES ALL THE MOST IMPORTANT BOOKS, 
BIOGRAPHIES AND MEMOIRS, TRAVEL AND SPORT, 
HISTORY, THEOLOGY, SCIENCE AND SOCIOLOGY, 
NATURAL HISTORY, LITERATURE AND ART, POETRY 
AND ESSAYS, TOPOGRAPHY, FICTION, REVIEWS, 
AND MISCELLANEOUS WORKS. 


NEWEST & BEST BOOKS ADDED AS PUBLISHED. 


Over 800 Branches to which Subscribers may be transferred, 
Terms and Particulars on application. 


Many Thousands of SURPLUS LIBRARY BOOKS 
and VALUABLE NEW REMAINDERS OFFERED 
AT GREATLY REDUCED PRICES. 


Works of Standard Interest in all branches of General 

Literature, suitable for Students, Institutions, Libraries, 

Presents, *&c., Free to any of the Railway 
okstalls. 


MONTHLY CATALOCUE (150 PACES) FREE ON APPLICATION. 


rrrce: 186 STRAND, LONDON, W.C. 


OFFICE: 
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Subdivided into two parts, A and B. 
The accuracy of the whole may be 
at any time confirmed, by check- 
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SUBDIVIDED 
CONDENSER. 


MUIRHEAD CO., 


Makers of all Kinds 
of 

General Electrical 
and 

X-Ray Apparatus. 


3 MICR) FARAD) af 


ing the ratio of the two parts. 
Dr. Muirhead’s certificate giving 
the exact values of the two parts 
is sent with all condensers of this 


Telegrams: 
** Secohm, London.’”’ 


Telephone: 


pattern. 


779 Westminster. 


STA’!DARD CONDENSERS AND STANDARD CELLS 
ALWAYS IN STOCK. 


Ss.W. 


WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


A SILVER 
and a BRONZE 
MEDAL 


have been awarded to the 


“GERYK” 


(Fleuss Patent) 


Vacuum Pump 


at the 
ST. LOUIS EXHIBITION. 


A mechanical pump giving a vacuum 
comparable with that obtained by a 
mercury pump. 


Price from Write for 
List F. 45. 


Pulsometer Engineering C- er 


Rine Elms Ironworks. Rea 


12 CARTERET ST., QUEEN ANNE’S GATE, 


WESTMINSTER, 


JAS. J. HICKS, 


WHOLESALE MANUFACTURER 
Meteorological and Scientific Instruments 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


8, 9 & 10 HATTON GARDEN, LONDON,” 
SCIENTIFIC INSTRUMENT MAKER 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &e. 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FCR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Agparetue, 

Burettes, CATHETOMETERS, Drawing 

instruments, Eudiometers, , Steam and Water 

Gauges, MICROSCOPES, Plane 

Tables, POLARIMETE Pyrometers, 
FINDERS, SEXTANTS, Spectroscopes, Sphy 

meters, Sunshine Recorders, THEODOLIT 

Vanes, &c., &c., &c. 


Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


fa Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single Instruments. 


THERMOMETERS — STUDENT WORK A SPECIALITY. 
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NOW READY. 


GRAPHIC STATICS. By. T. ALexanper, C.E., M.Inst.C.E.L, 


College, Dublin ; and Professor A. W. THomson. D.Sc., C.E., 
Examples, with numerous Diagrams all drawn to Scale. 8vo. 


M.A.I. (how. causa), Professor of Engineering, Trinity 


Member Inst. Ragincers, Scotland. A Graduated Series of Problems and Pract -a| 
Limp Cloth. 2s. 


NEW EDITION REVISED IN ACCORDANCE WITH THE FOURTH GERMAN EDITION. 
THEORETICAL CHEMISTRY FROM THE STANDPOINT OF AVOGADRO’S RULE AND THERMODYNAMICS. 


By Professor WALTER NERNSI, Pbh.D., 


of the University of Giuingen. 8vo. 


155. net. 


*. The revision of this standard treatise has been executed by Dr. R. A. LEHFELDT. 
MACMILLAN & CO., LIMITED, LONDON. 


SPECTRUM TUBES 


| a. in. ALvAN CLark, with Slow Motions, £50; 3} in. STEWARD, w th 


Showing the Pure Spectrum of 
Hydrogen; and manufactured 
on the premises. 

New Illustrated Catalogue Free. 

- COSSOR, 
54 FARRINGDON ROAD, LONDON. 
Gold Medal awarded St. Louis Exhibition, 


1904. 
Telephone: 10547 Central. 


SECOND-HAND TELESCOPES. 


iow Motions, cost £60, £25; 9} in. Catver, Equatorial with Clo « 
Universal Mount, Mirror by Wirn, £45. 
List, including many others, on application. 


SECOND-HAND MICROSCOPES. 


| Wartson’s Edinburgh H., £16; Swirt's Bacteriological, £13 10s. ; 


Couuins’ Binocular, £10; Leitz’ 11 B, with Mechanical Stage, £8 105, 
List, including many others, on application. 
A. CLARESON & CoO., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON, E.c. 


“DEMON” GEISSLER TUBE, 


Showing 


PRICE 16/- I 


Sole 
Maker: 


H. HELM, 66 Hatton Garden, London, 


Glass Blower and ACTUAL MAKER of all kinds of X-Ray and | 


Vacuum Tubes, High Frequency Electrodes, &c. 


SCIENTIFIC ~WORTHIES. 


A List of this Series of Steel and 

Photogravure Portraits of Men of 

Science will be sent post free to any 

reader of “Nature” on application to 
the Publishers. 

ST. MARTIN’S STREET, LONDON, 


W.C. 


DRAWING INSTRUMENTS. 


Best Make and Finish. 
SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 


Obtained through any Optician. 
ROBERT NICHOLL, 153 HIGH HOLBORN, LONDON. 


BROOKS’ PATENT 
FLEXIBLE CURVES 
for drawing of all kinds, 
PARABOLA CURVES 
(Rd.) for GRAPH Work 

@@ See Nature, 
Nov. 3. 1904, page 1s. 
Descriptive Circulars 
Post Free. 
J. BROOKS, 
33 Fitzroy Street, 
London, W. 


NEW PATTERN 
POTENTIOMETER, 


with 10 consecutive wires and 
geometric contact maker. 


SF IF SS SS S7 


Amongst other novel features and improve- 
ments is the arrangement of the plunger 
on contact maker: Whatever pressure 


is applied, the contact is always 
the same, and the risk of cutting 


the wires is also obviated. 


SPECIALLY RECOMMENDED 


FOR CLASS USE, 
Price £3 10 O. 


PAMPHLETS OF THE ABOVE 
AND OTHER INSTRUMENTS ON 
APPLICATION. 


G. 


PVE CO., “GRANTA” 


W.C.PYE & CS 


WORKS, CAMBRIDGE. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 
POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 


POTENTIOMETERS. 
SPECTROMETERS. 


STUDENTS’ 
SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
ELECTROMETER, NEW PATTERN. 


56 CHARING CROSS 


ROAD, LONDON, W.C. 


c 

i 

~ ~ 

( 

\ 

| 

0 

G 
- | A 
Re 


JaNuaRY 5, 1905] NATURE ci 
PHG:NIX LANTERN SLIDES. 
ASSURANCE COMPANY, LIMITED. Collection of Lantern Slides for Lectures on 


A. PETROLOGY. 
F I R E O F F I Cc E. Arranged by Professor ta oS of Minster. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 1 The Mode of Occurrence of Resk-forming 
ESTABLISHED 1782. 50 Slides .. 


£310 
te Rates. Absolute Security. Blectric 2. taken by crossed nirols : 20 Slides ti 8 o 
Lis mules Liberal Loss Settlements. 3 The Microstructure Rock-forming Minerals: 
Prompt Payment of Claims. D 80 Slides .. Sides” &s ¢ 
3a. Do. 50 Slides.. eee 310 
LOSSES PAID OVER £26,000,000. 4. The Struetures of Rocks: 36Slides £210 © 
- 5- Collection of typical Reeks, taken in ordinary 
light : 100 Slides ove 47 0° o 
5a. Do. 60 Slides .. o~ £4 5 © 
6. - taken under erossed nicols : 7 78 Slides, §s 5 0 
6a. Do 0. 45 Slides ... 3 0 
ESTABLISHED 18st. : 
Current Accounts. 2% Interest allowed on minimum B. GEOLOGY & PALEONTOLOGY. 
monthly balances when not drawn below £100. | Arranged by Professor Dr. F. J. P. van CALKER of Groningen. 


Deposits. 23% Interest allowed on Deposit Accounts. 


| Problematica : 30 Slides 220 
Advances made. Stocks and Shares bought and sold. | 2 Historical 


eology (Type F Collection): 


© Slides.. £2 2 


Apply C. F. Ravenscrort, Secretary, 3. Tectonic Geology : 30 Slides... 
Southampton Buildings, High Holborn, W.C. | 3a. Protozoa (Foraminifera, Radiolaria): Slides 
| 4 Pisces: 30 Slides .. 
5- Amphibia: 12 Sli des £037 © 
ALB ERT ED W AR D JAM RACH Aves: 5° ‘Slides 10 0 
| ammalia: 7o Slides ... 
(Late CHARLES JAMRACH), “the collection of slides of Voleanoes and ‘Crystallography “wit 
| soon be ready. 
NATURALIST, Detailed Catalogue of Lantern slides in preparation; prospectus post 


free. Single slides are sold at 1s. 6d. each. 


180 ST. GEORGE STREET EAST. 


le plements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


MIGROSCOPICAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to | 


| Kelso Place, Keasington Court, London, w., WATKINS & DONCASTER, 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


for a Prospectus of Naturalists and Manufacturers of 
THE TWENTIETH CENTURY ATLAS OF CABINETS AND APPARATUS 
MICROSCOPICAL PETROGRAPHY, FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
now being issued in Twelve Monthly Parts, each Part containing Four Fine GRARCHES OF HATURAL WiSTORY. 


Half-Tone Plates, and also Four. actual Rock Sections. SPECIAL SHOW-ROOM FOR CABINETS. 
Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. | ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, | BIRDS’ EGGS AND SKINS. 


LIVI N G Ss P ECI M E N S FOR SPECIALITY. a for Nature Study, Drawing 
TH E M ICROSCO PE. | Birds, Mammals, &ew rae and Mounted by First-class 


Volvox, Spirogyra, Desmids, Seem, Amoeba, Arcella, Actinosphzrium, rkmen true to Nature. 


Vorticella, Stentor, > Floscularia, Stephanoceros, Melicerta, and many | All Books and Publications on Natural History supplied. 
other specimens of d Life. Price 1s. per Tube, Post Free. Helix ——_——— 
pomatia, Astacus, Amphioxus, Rana, Anodon, %c., for ‘Dissection purposes. 36 STRAN D, LONI DON, we. 
THOMAS BOLTON, | (Five Doors hen Charing Cross.) 
25 BALSALL HEATH ROAD, BIRMINGHAM. fe Our Catalogue (96 pp.) Post free on application. 
MARINE BIOLOGICAL ASSOCIATION ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
OF THE UNITED KINGDOM. COLLECTIONS IN POLISHED DEAL BOXES. 
THE LABORATORY, PLYMOUTH. 25 Specimen, 5/6; ic do., 10/6; 100 do., 21/-; 200 do., 42/- 
The following animals can always be supplied, either living oal Measure Rocks and Fossils, 12/6 ; do., larger, 15/-. 
— ed); Linens, yliia, Alcy- 4 large stock of Minerals, Rocks, Fossils and Microscopic Objects for 


—_ selection. Specimens sent on approval. 


Nereis, hom ite, Arenicola, Lanice, Terebella Lepas 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Cabinets, » Glase-capped 


Pectens Renin, risia, Pedicellina, Holothuria, Asterias, Echinus 


Ascidiay Salpa eserved), ‘ Scyllium, Raia, &e., &c. | NEW CATALOGUE POST FREE. 
ts t 
Latte in€, THE DIRECTOR. | THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 
Communications to the Editor, The telegraphic address of Nature is ‘‘ Puusis,’? LONDON. 


SUBSCRIPTIONS TO “‘ NATURE.” CHARGES FOR ADVERTISEMENTS. 
& s. d.|To act Praces Aproap:— s. d. € s.d. 4s. d. 
Yearly Yearly . . 410 6 “ThreeLinesinColumn 6 | Quarter Page, or Half 
Half Half 1 6 Per Lineafter . aColumn . . . 115 © 
alf-yearly , alf-yearly + O15 One Sixteenth Page,or Eighth Col. Halfa P aCol 
Quarterly & Quarterly © 8 o One Eighth Page, or Quarter age,oraColumn 3 5 
Column ‘ o 18 6| Whole Page. . . 660 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C, 
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IMPORTANT ANNOUNCEMENT. 
d'Arsonyal’s Latest (1904) Apparatus, 


DISPENSING WITH COILS & INTERRUPTERS. 


For producing, perfectly regulating, and exactly measuring 


X-RAYS & HIGH-FREQUENCY CURRENTS 
(Protected by Numerous Patents.) 
SILENT IN WORKING. SIMPLE IN MANIPULATION. 
This apparatus has been already installed by many of the chief workers in Electro-Therapeutics in France and England, 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 77° 


where the apparatus may be seen working. 


WATSON’S MICROSCOPES & OBJECTS. 


Watson’s New ‘‘Club” Microscope. An Instrument of full size of | New Slide of Radium for Microscope. Shows Soueens sd. 
most modern design. Especially arranged for the use of Amateurs. | brilliantly, and easily managed—quite new : 5 6 
uman Spinal Cord—prepared by Golgi’s met ‘a 40 
Watson’s well-known Van Heurck and Edinburgh Student’s Micro- Beautiful Polyzoa —Cristatella mucedo, with Slatoblasts. 
, scopes have been re-modelled in the Stage and Foot, and give even | Coelenterata—Campanularia Obelia, Clytia, and many others, 
greater convenience for working than before. 6 
The Watson-Conrady Condenser System is of new computation, and | Exquisite arranged groups composed of Diatoms, Spicules, &e., ", 
according to size, from 5/- 1 0 


is expressly designed for Photo-Micrography. 


Seales and Hairs of Insects arranged to represent Sicaen, 
New Aplanatic Magnifiers. New Objectives. Everything and of and 
for the Microscopist. attractive . oe ee 15/-, 21/- and 42 0 
J Write for Catalogue No. 3 of Micro. Objects, together with new!) 
For all the above see Watson's 158-page Catalogue of Microscopes, sent published cugglemmanee list of Slides, giving details of recently 
post free. added specimens, post free. 


(SPINTHARISCOPE for sieving the Scintillations of Radium. The very best. Price 21/- 
eanhom RADIUM CLOCK. Price according to quantity and quality of Radium included. 
(RADIUM of MAXIMUM activity in stock, also of medium and moderate activities. Send for particulars. 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


ESTABLISHED 1837. BRANCH—16 Forrest Road, Edinburgh. 


COUNTRY House LiGHTinG 
| 


LARGER 
INSTALLATIONS 
GIVE STILL 
MORE REMARKABLE 
RESULTS. 


SPECIALITIES :— 


FAR | 


THE MOST 


ECONOMICAL 


SYSTEM KNOWN. 


f 1 ENGINE AND, DYNAMO f 1 hour using a CROSSLEY 
Electric Current “ 100 16-c.p. lamps can be obtained for of fuel per 
AS ote Pyname combined, running on a CROSSLEY SUCTION GAS PLANT 
ull particulars and testimonials on reference to 
CROSSLEY BROS.. LTD., OPENSHAWY, MANCHESTER. 


DALLMEYER’S So 


IMPROVED 


PRISMATIC 
BINOCULARS. 


THE “SERVICE.” 


WILL NOT GET OUT of ADJUSTMENT. 
Easy ane CLEAN. EASY TO HANDLE. 
LIGHTEST GLASS 
Powers 4, 6, 8, 10, 
Mlustrated Pa: mphiet P Free. 


J. H. DALLMEYER, LTD., 
25 NEWMAN ST., LONDON, wW. 


Printed by Ricuarp Cay anv Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City o ° London, ana published by Macm Lay 
anp Co., Lrm1Tep, at St. Martin’s Street, London, W.C., and THe Macauiian Company, 66 Fifth Avenue, New York. —Tuursay, Jan. 5, 1905 
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UNIV. OF MICK. 


JAN 25 1905 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
** To the solid ground 


Of Nature trusts the mind which 


builds for 


[PRICE SIXPENCE. | 


Registered as a Newspaper at the General Post Office.) 


Rights are Reserved. 


THE SIEGE OF PORT ARTHUR. 
A Set of 42 Slides to 


illustrate the Siege from. . 
Feb. 8, 1904, to Jan. 1, 1905. | 


With the “ Illustrated London News ’’ 
Supplement, containing a History 
of the Siege. 


/ 
- the Set complete. 
PLAIN PHOTOGRAPHIC SLIDES. 
Supplementary List of this Season’s Slides post free. 


NEWTON & CO., 


Opticians to H.M. The King and H.R.H. The Prince 
of Wales, 


3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, ‘te. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


a 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 fp. and 1200 
Illustrations, free on application. 

Desicns oF BENCHES AND FITTINGS TO SUIT ALL es 
14 COMMERCIAL STREET. LEEDS. 


MOVING COIL 
VOLTMETERS & AMMETERS. 


MOVING 
PARTS 
VISIBLE. 


Prices from £2 2 0 to £2 7 6 


For full.description see our Electrical Catalogue, 
on application to 


JOHN J. GRIFFIN & SONS, Ltd., 


post free 


SARDINIA ST., LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
TRAVELLER’S SCIENTIFIC COMPANION. 


= — = 


_Aneroid Barometer, with altitude scale, Pocket Compass, with patent 
dial, and a Thermometer having Fahrenheit and Centigrade Scales (or a 
Clinical Thermometer may be substituted), from £4 ros. to £7 10s. 


Can also be had mounted in Gold or Silver. 
VERY SUITABLE FOR PRESENTATION. 


“Special ” Wlustrated Price List of Instruments suitable for 
Presents free by post to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL; 122 REGENT STREET. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY next, January 17, at Five o'clock, Professor L. C. MIALL, 
D.Sc., F.R.S., Fullerian Professor of Physiology, R.I. First of Six 
Lecturers on ‘Adaptation and History in the Structure and Life of 
Animals.”" One Guinea the Course. 

THURSDAY, January 19, at Five o'clock, Professor CaurTon 
M.A. First of Two Lectures, I. ‘‘ The Religion of Shakespeare. II. The 
Philosophy and Significance of the ‘Tempest.’” Half-a-Guinea. 

SATURDAY, January 21, at Three o'clock, Professor CHARLES OMAN, 
M.A., F.S.A. First of Two Lectures on ‘‘ Wat Tyler in London.” 
Half-a-Guinea. 

Subscription to all the Courses in the Season, Two Guineas. : 

FRIDAY EVENING, January 20, at Nine o'clock, Professor Sir 
James Dewar, M.A., LL.D., D.Sc., F.R.S., on ‘‘ New Low Temper- 
ature Phenomena.” 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREE: 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 
Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 
RESEARCH. 


ion and us provided for research in either Pure o 


a 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 
New Term Commnces JANUARY 4, 1905. 
. F. S. Cuurcuiii, M.A. 


{J: T. Hewitt, D.Sc., and 
as C. Smitru, D.Sc. 
D. A. Low, M.I.M.E.. and J. A. 

Davenport, B.Sc., Vict. 

J. T. Morris, A.M.1.E.E. 
R. A. D.Sc., and 
W. H. Warre, B.A., B.Sc. 
Botany V. H. BLackMman, M.A. 

The DAY CLASSES for students over 16 years of age include full three 
years’ technical courses in Chemistry and Engineering, and three years’ 
courses for London University Degrees (Pass and Honours). 

EVENING CLASSES are held in Advanced Technical and Scientific 
subjects, and for London University Degrees. 

SCHOLARSHIPS of the value of £40 per annum will be awarded by the 
Drapers’ Company in June next. 

CALENDAR with full particulars post free, 4}d. 

J. L. S. HATTON, Director of Studies. 


Mathematics ove 
Chemistry 


Mechanical Engineering... ae { 
Electrical Engineering 


Physics ove 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 


Evening Classes in Chemistry, Metallurgy, Physics 
and Mathematics designed to meet the requirements of those 
engaged in Chemical, Metallurgical and _ Electrical 
Industries and in trades associated therewith. . 

Special Courses during the Lent ‘Term :— 

GAS ANALYSIS ... CHARLES A. Koun, M.Sc., Ph.D., F.I1.C. 

METALLOGRAPHY C. O. BaNnnisTER, Assoc. R.S.M. 

Full curriculum for B.Sc. Examination of London 
University in Experimental Science under recognised 
Teachers of the University. 

GLASS BLOWING. 
Two Courses of Instruction will be given during the Term by Mr. A. C. 


Cossor. 
NEW TERM begins MONDAY, JANUARY 49, 1905. 
The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 
For details of the Classes apply at the Office of the Institute, or by 
letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


Acc pp 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. ¥ 
Full particulars at the Institute or sent on receipt of postcard. 
REG. S. CLAY, D.Sc., Principal. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


The TERM begins on THURSDAY, JANUARY 109, 1905. 
+ The College provides instruction for Students preparing for the Uni- 
versity of London Degrees in Arts, Science, and Preliminary Medicine, 
also instruction in subjects of General Education. 

There is a Hygiene Department and an Art School. 

Students can reside in the College. 

Particulars on application to the PrincIPaL. 

Two Entrance Scholarships, each one tenable for three years at Bedford 
College for Women, will be offered for competition in June, 1905. 

DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 

Students are admitted to the Training Course in October and January. 

The Course includes full preparation for the examinations for the Teaching 
Diplomas granted by the Universities of London and Cambridge, held 
annually in December. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 


(UNDER THE AuspPICES OF His MAJEsty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HosPiTAL SOCIETY.) 


The next SESSION commences on MONDAY, JANUARY 16, 1905. 


For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micue Esq., Seamen's Hospital, Greenwich, S.E. 
(THEORY AND 


COAC Hil N PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM 
Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Council, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
4 week are conducted in preparation for the London University 

grees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. 


J The composition fee for the 
Session of three terms, 1904-1 


5» is £15. These Courses are recog- 
nised for “Internal Students” of the University, and consist of 
lecture and laboratory instruction. TheCourses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen and L. D. 
Coueslant; ELECTRICAL ENGINEERING, A. J. Makower; 
CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. Lowe; 
MATHEMATICS and PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
TANY, H. . Lacey and T. G. Hill; GEO- 
In the evenings similar Courses will be con- 
at £2 per Session. Also TECHNICAL DAY COURSES 
of three years’ duration are arranged as a preparation for the 
Engineering, Electrical and Chemical and Metallurgical professions. 
The Laboratories and Workshop are open for RESEARCH under the 
direction of the Principal and the Heads of ents. 


Further particulars may be obtained on application to the SECRETARY, 
who will send either the Day College Freqeens and Calendar or the 
Evening — Sanne or 34¢. The Prospectus may be had at 

e Office for 1 


THE GROCERS’ COMPANY’S 
SCHOLARSHIPS. 


For the purpose of encouraging original research in Sanitary Science, the 
Grocers’ Company offer Two Scholarships, each of £300 a year, with an 
allowance to meet the cost of apparatus and materials and for general 
expenses in connection with the work, tenable for two years, subject to the 
conditions of the scheme under which they are established. 


Applications must be sent in before April 1 to the CLERK OF THE 
Grocers’ Company, Grocers’ Hall, ion, E.C., from whom the 
necessary forms and further information may be obtained. 


TECHNICAL SCHOOL, GUILDHALL, 
BATH. 


A SCIENCE MASTER is required for Botany, Chemistry and some 
Salary, 
or Schedule of Duties, &c., apply, at once, to 
A. GODFREY DAY, Director of Stuidies, 


For other Scholastic Advertisements, see paye cv and 
page ii of Supplement. 
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UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 
ADVANCED LECTURES ON PHYSIOLOGY. 


A COURSE of TEN LECTURES on “ Enzymes” will be given by 
iv. W. M. BAYLISS, F.R.S., on Wednesdays at 5 pm., beginning 
|.ouary 18, 1905. The Lectures = without fee toall Internal Students 
f the University, and to Medical Men. Further particulars on application 
che undersigned. 
W. W. SETON, M.A., Acting Secretary. 


UNIVERSITY OF LONDON. 
ADVANCED PHYSIOLOGY LECTURES. 


A COURSE of EIGHT LECTURES on “ The Therapeutics of the 
(yreulation” will be delivered by Sir LAUDER BRUNTON in the 
|'sysiological Laboratory of the University at 5 p.m. on Tuesdays, begin- 
ring January 24, 1905. The Lectures are free. Tickets may be obtained 
on application to the ACApemic RecisTrRaR, University of London, South 
jcensington, S.W 


UNIVERSITY OF LONDON. 


4 COURSE of NINE LECTURES on ‘The Ascomycetes with 
j special Relation to the Origin of the Ascus " will be given by Mr. V. H. 
i LACKMAN, M.A., at University College, on Wednesdays at 5 p.m., 
beginning on January 18. ‘lhe Lectures are free. Tickets may ‘be obtained 

application to the AcapEmic ReGisrrar, University of London, South 
ensington, 


UNIVERSITY OF LONDON. 


MARTIN WHITE BENEFACTION. 
TWO LECTURES on “THE JAPANESE SPIRIT” will be 
clivered by Mr. Y¥. OKAKURA, of the Imperial University, Tokyo, at 
the London School of Economics, on Tuesday, January 17, and Friday, 
January 20, at 8.30 p.m. Cards of admission may be obtained free on 
yplication to the Secretary, London School of Economics, Clare 
Market, W.C. 


TO MATHEMATICAL AND SCIENCE 
MASTERS.—Required (1) Chemistry, Mathematics, and Botany. 
4140 to commence. (2) Chemistry, Botany and Physics. £140. 
‘Technical Day School. (3) Chemistry and Physics. £120. (4) 
Graduate for Chemistry and Physics. £130. County School. 
(5s) Chemistry, Physics and Mathematics. £120. (6) Mathematics 
and Science. £130. London School. For particulars of the above and 
many other vacancies, address GRIFFITHS, SMITH, 
POWELL & SMITH, Tutorial Agents (Estd. over 70 years), 
34 Bedford Street, Strand, London. 


SCIENCE AND MATHEMATICAL 


MASTERSHIPS VACANT. Science Master required for well-known 
Catholic School, Salary £150. Ditto for Army Pupils, £200. Fifty 
Science Men required for Grammar, Preparatory and Secondary Schools, 


List sent to all Candidates. No preliminary charges. 


ORELLANA & CO., 
Established over 40 years, 
80 Wigmore Street, Cavendish Square, London, W. 
(late 44 Old Bond Street). 


OLDBURY SECONDARY SCHOOL AND 
PUPIL TEACHERS’ CENTRE. 


The Governors require in January next, an ASSISTANT TEACHER, 
male or female, to teach ordinary Form subjects, and Science or Mathe- 
matics. Salary, £100 per annum, non-resident. 

Applications should be forwarded to the undersigned on or before 


January 16, 1905. 
H. A. ANDERSON, Secretary. 
Secondary School, Oldbury. 


COUNTESS OF WARWICK’S 
SECONDARY SCHOOL, 
BIGODS HALL, DUNMOW. 


Wanted, before January 16, an INSTRUCTOR in WOOD and 
METAL WORK. Must be competent to take Geometry, Perspective, 
‘odel and Freehand Drawing, Euclid. Salary, £75 per annum, with 
‘oard, Residence and Laundry. Apply—T. Hacxinc, Headmaster. 


CITY AND GUILDS CENTRAL 
TECHNICAL COLLEGE. 


WANTED, an ASSISTANT competent to give instruction in the theory 
ood practice of the construction and use of Uptical Apparatus. Salary 
nmencing at £100 per annum. ‘ 
\pply in the first instance by letter, stating age and details of experience, 
*. Prof. Ayrton, City and Guilds Central Technical College. Exhibition 
»ad, London, S.W. 


H.M. DOCKYARD SCHOOLS. 


On April 1 there will be several vacancies for ASSISTANT MASTERS 
in H.M. Dockyard Schools. Salary, £150, rising by £10 per annum to 
£200, with pension, and with chance of selection for promotion to Senior 
Masterships. Appointments to be held for the first year on probation. 
Candidates must be well qualified in Mathematics and Applied Mechanics. 
Those with laboratory experience and practical knowledge of electricity 
preferred. Evidence of ability to teach important. Selected candidates 
may be required to satisfy the Civil Service Commissioners by passing an 
examination if they do not possess University degrees or other recognised 
credentials. 

Applications, with particulars of age, training, and experience, copies of 
not more than four testimonials. and the names of two referees, to be sent 
to Secretary (C), Admiralty, Whitehall, S.W., by February 6 


ESSEX EDUCATION COMMITTEE. 
ASSISTANT CHEMISTRY INSTRUCTOR. 


The Essex Education Committee require immediately the services of an 
ASSISTANT INSTRUCTOR of CHEMISTRY and PHYSICS at the 
County Laboratories. The person appointed must have had a sound 
Mathematical and Scientific Training at a University, and some teaching 
experience. 

Salary, £150 per annum. 

Applications, stating age, qualifications and experience, to be sent, with 
copies of two recent testimonials, on or before Thursday, January 26, to 


J. H. NICHOLAS, Secretary 
County Offices, Chelmsford. 


January 10, 1905. 


Situations Vacant. In a Laboratory in 
Manchester. Vacancy for one or two pupils. Specialities :—Dyeing, 
Printing, rubber and research work on these subjects. Moderate 
premium. Box No. 2, Bookstall, Eccles Station, near Manchester. 


Junior Clerk (age about 20) required by the 
SOCIETY OF ARTS. Salary, £80 a year. Apply by letter only 
to Sir Henry Truman Woop, Se:retary of the Society of Arts, 
John Street, Adelphi, London, W.C. 


Chemist, with good academic qualifications, 
seeks appointment. Experience: Electrolytic, Metallurgical, Organic 
and Mineral Analysis and Research. N. D. L., c/o Nature. 


For other Scholastic Advertisements, see page civ and 
page ii of Supplement, 


SANGER - SHEPHERD 


HAND-FED & AUTOMATIC ARC-LAMPS 


FOR 


PROJECTION and 
LABORATORY WORK. 


Automatie, from £2 15 0 
Hand-fed. from £5 5 O 


SANGER-SHEPHERD & 6O., 


5, 6 & 7, GRAY’S INN PASSAGE, 
RED LION ST., HOLBORN, LONDON, W.C. 


F 
| 
ally 
— | 
| 
| 
Uni- 
ine, 
y- 
held 
held 
tary, 
MA- S i} 
TRY 
1/ ma 3 
jo | j ~ 
e, the = Wr 
ig 
1 the | — — 
{ 


cvi NATURE 


[JANUARY 12, 1905 


THE LATEST & CHEAPEST 
AITCHISON 


PATENT PRISM BINOCULAR. 


£3 10 0 


Complete in 
Brown Leather 
Sling Case. 


MADE IN LONDON 
in our own Factory. 


ILLUSTRATED PRICE LISTS POST FREE. 


Why buy foreign glasses when the Aitchison 
is the best. MADE IN LONDON. 


NEW BOOKS NOW READY. 
THE 


EVOLUTION THEORY 
D® AUGUST WEISMAN 


PROFESSOR OF ZOOLOGY IN THE UNIVERSITY OF FREIBURG 
IN BREISGAU. 
Translated, with the Author's co-operation, by 


J. ARTHUR THOMSON, 


REGIUS PROFESSOR OF NATURAL HISTORY IN THE 
UNIVERSITY OF ABERDEEN, and 


MARGARET R. THOMSON. 


| WITH A LARGE NUMBER OF ILLUSTRATIONS AND THREE 


AITCHISON & CO., 


OPTICIANS TO THE BRITISH, RUSSIAN, AND 
UNITED STATES GOVERNMENTS. 
428 STRAND, and Branches, LONDON. 


COLOURED PLATES. 


Royal S8vo,. 32s. net. 


Two Volumes, 


ASTRONOMICAL DISCOVERY 


HERBERT HALL TURNER, D.Sc., F.R.S. 


 Savilian Professor of in the Universit) 


of Oxford. 
With I/lustrations and Diagrams. Demy 8vo. 


LONDON : 
EDWARD ARNOLD, 41 and 43 Maddox Street, W. 


103. 6d. net. 


Criffin’s New Books & N & New Editions. 


JUST OUT. Large 8vo. Totaly Illustrated with Plates and* Figures 


in the Text. 16s. net. 


SPINNING AND TWISTING OF LONG VEGET- 


ABLE FIBRES (Flax, Hemp, Jute, Tow, and Ramie). 
A Practical Manual of the most Modern Methods as applied to the 
Hackling, Carding, Preparing, Spinning, and Twisting of the 

Long Vegetable Fibres of Commerce. 


By HERBERT R. CARTER, Belfast and and Lille. 


JUST OUT. In Large 8vo. Fully Illustrated. 


OIL FUEL: 
ITS SUPPLY, COMPOSITION, AND APPLICATION. 
By SIDNEY H. NORTH, late Editor of the ‘‘ Petroleum Review.” 
Deals in a —ea and efficient manner with the Supply, Chemical 
Analysis, and use of Oil Fuel for Marine, Naval, Locomotive, and Metal 
lurgical Purposes. 


JUST OUT. Fourtn Epirtion. Enlarged. Very fully 


lustrated. ros. 


VALVES AND VALVE GEARING: 
A Practical Text-Book for am oh of Engineers, Draughtsmen, and 
tud 
By CHARLES “HURST. 
Part I.—Steam Engine Valves. Part I1.—Gas Engine Valves. 
Part I11.—Air Compressor Valves and Gearing. Part 1V.—Pump Valves. 


XT-BOOK 
ENGINEERING "DRAWING. AND DESIGN. 
Vol. 1.— Practical Geometry, Plane and Solid. 4s. 6d. 
Vol. 2.- Machine and Engine Drawing and Design. 4s. 6d. 
By SIDNEY H. WELLS, Wh.Sc., A.M.Inst.C.E., A.M.I.M.E. 
With many Illustrations, specially prepared for the work, and numerous 
Examples, for the use of Students in Technical Schools and Colleges. 


JUST OUT. Sgconp Epirion. Thoroughly Revised, Enlarged and 
Re-Set on Larger Paper. 15s. net. 


CALCAREOUS CEMENTS: 
THEIR NATURE, ORE. AND USES. 
By C. R. REDGRAVE, Assoc.Inst.C.E., and 
CHARLES SPACKMA N, F.C.S. 
Deals in a most thorough manner with the "History, Manufacture, Che- 
mical Analysis, and Testing of Portland and other Cements. 


LONDON: C. GRIFFIN & CO., LTD., EXETER ST., STRAND. 


55. net. 


Sold separately. 


| MYTHOLOGY, F 


DIE’s 
BOOKS FOR STUDENTS OF NATURE. 


Works of Permanent Interest are added to the Library 
by thousands annually. 


SPECIAL FEATURES. 
TRAVEL, VOYAGES, EXPLORATION, MOUNTAINEERING, 
&c. A very extensive collection. 
TOPOGRAPHY. British and Foreign. 
SCIENCE. General works on Astronomy, Biology, Geology, 
Physical Geography and Popular Zoology. 
PHILOSOPHY and PSYCHOLOGY. Latest Works. 
ARCHAEOLOGY. Ancient History, Assyriology, Egyptology, 
Recent Sogeare®. Family Histories, &c. 
Lore and Primitive Culture. 
MODERN NIGTORY. British, Colonial and Continental. 
BIOGRAPHY. Letters, Journals, Diaries, Memoirs of Men of Action, 
Thought, Science and Art, in all Ages. 
All branches of General Literature fully represented. 
Also Foreign books in Five European Languages. 
Classified Catalogue, Full index, 630 pp., price 1s. 6d. 


TERMS. 
Town Subscribers. 
o7- VOLUME (Daily Exchange if required), Quarterly 7s. ; Half-Year!y 
12s.; Yearly 21s. Books of Past Seasons only, Yearly 10s, 6d. 
(Weekly Exchanges at Subscribers’ Residences.) 
THREE VOLUMES, Quarterly 15s. ; Half-Yearly 25s.; Yearly 42s. 
Country Subscribers. 
(Exchanges by Rail in Library Boxes.) 
FOUR VOLUMES, Quarterly 14s.; Half-Yearly 24s. ; Yearly 42s. 
(Parcel Post Exchanges.) 
ONE VOLUME, Quarterly 7s. 6d. ; Half-Yearly 12s. 6d. ; Yearly 21s. 


Prospectus with Terms for larger Ss ubscriptions, Branch Offices, 
Outlying Districts, Institutions, &c., on application. 


NEW BOOKS ON SALE AT DISCOUNT PRICES; SECOND-HAND 
GREATLY REDUCED. Monthly Lists free to ‘any add: ress. 
MUDIE’S LIBRARY, LTD. 


Head Office: 30 NEW OXFORD ST., 
Branch {241 BROMPTON Roap, 
Offices \48 QUEEN VICTORIA STREET, 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 

JOINTLESS SECTION COILS, my system of 1868, to order, ro in. Coil 

4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 
COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 
logue prices. 
Maker and Designer of the following Coils :— 
POLYTECHNIC, 29 in. spark. 
SPOTTISWOODE, 44 in. spark. 


THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 


NEW TRIPLE POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 


HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 


The Model ote South Africa, with Batteries, small 
Steam Motor, &c. F X-RAY APPARATUS suitable for 
Field Hospitals, 


HIGH FREQUENCY APPARATUS of my newest models. 
PRICES per return post. 


Autotype Company 


74 NEW OXFORD STREET, LONDON, 


Invite Enquiries from those seeking 


PERMANENT 
Photographic Reproductions 


Of the Highest Possible Excellence. 


THE COMPANY’S PROCESSES— 
Autotype Solar (Carbon). 
Autotype Mechanical (Collotype). 
Auto-Gravure (Copperplate Engraving). 


ARE EMPLOYED BY— 
The Trustees of the British Museum. 
The Local Government Board. 
Many Learned Societies, Leading Publishers, 
and Artists of Repute. 


Examples of Work may be inspected and all information 
obtained at— 


The Autotype Fine Art Gallery, 


74 NEW OXFORD STREET, LONDON, W.C. 


MARGONI'S WIRELESS 
TELEGRAPH COMPANY, 


Manufacturers of 


ELECTRICAL INSTRUMENTS 


of all kinds for 


LABORATORY WORK, 


of the highest degree of efficiency 
at moderate prices. 


ILLUSTRATED PRICE LIST POST 
FREE ON APPLICATION. 


London Office: 18 FINCH LANE, E.C. 
Works: CHELMSFORD. 


ALSO AT 


BRUSSELS, PARIS, ROME. 


BEWARE OF 


DO YOU WISH a 
TO BE IMITATIONS. 
UP TO DATE 
in Scientific Demonstrating ? 


If so, send for our full descriptive pampnlet of 
the Kershaw- Patent Lantern 
(Stroud and Rendall’s and 
Kershaw Patents), made of 
best seasoned mahogany, 
French polished, lined with 
asbestos and Russian iron. 
Fitted with two double 
achromatic objectives, 
silvered prism, complete 
with B.T. or mixed jet, in 
travelling case, measuring 
23” X 16” x 9”. 
ALL ACCESSORIES suPpUeD, ARC LAMPS, RESISTANCES, 
DS, &e. 


une A. KERSHAW, Dorrington St., Leeds. 


CONTRACTOR TO H.M.’s GOVERNMENT. 


AMBRELL BROS. 


CATALOGUES 
FREE. 


ELECTRICAL TESTING INSTRUMENTS, 


DuRHAM Housk, Nortu SIDE. 
CLAPHAM COMMON, LONDON, s.Ww. 


Yor Photography, Unsurpassed for fine 


Coxe [ensrs 


Poon, 


Brovowrow Sreaet Woena LEICESTER, 
00 (8 Brees 
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CO.’S LIST. 


SIR WILLIAM HENRY FLOWER, K.C.B., 
F.R.S., LL.D., D.C.L., 


Late Director of the Natural History Museum, and President of the Royal Zoological Society. A Personal Memoir. 
By CHARLES J. CORNISH, M.A., F.Z.S. With Photogravure Portraits. 8vo. 8s. 6d, net. 


THE NATION (U.S.A.).—* For details of the life we must refer to the volume. . . . Flower was a man of noble presence, 
striking manly beauty, and of a most kindly and unaffected nature. . . . His marriage proved ideal in its results. . . . He was : 
self-sacrificing worker, a miracle of persistent, steady devotion to the profession he had at heart... . . He was. . . the first mar 
in Great Britain to elevate the keeping of a museum into one of the higher professions ; was one of the first in the world to introduc: 
modern ideas into the administration of museums, and the originator of many most important advances. . . , He was an excellen 
comparative anatomist, a specialist in the first rank of students of the Cetacea . . . a lover of poetry, of outdoor life, of children, 
and animals. Not a genius, he was lamented more than any scientist of his generation, in his own country, and by those of othe 
lands who had had the privilege of his friendship, and knew his worth in spite of his modesty. . . . It was well that a memoir 
should be written to keep him and his work in remembrance.” 

MUSEUMS JOURNAL.—‘‘ That which will most strongly interest readers of the memoir, and all who have persona! 
recollection of Sir Wiliam Flower, is the character of the man. . . . No one can read the simple and beautiful chapter (at the 
conclusion of the memoir) in which Lady Flower writes of the end of that noble and unselfish life without emotion,’ 


FIFTH EDITION NOW READY. 


MACMILLAN’S GUIDE TO ITALY AND SICILY. With 19 Maps and 36 Plans. 


Fifth Edition. Globe 8vo. Ios. net. 
By H. S. HALL, M.A., and F. H. STEVENS, M.A. 


AN ELEMENTARY COURSE OF MATHEMATICS, comprising Arithmetic, 


ALGEBRA, AND GEOMETRY. Globe 8vo. 2s. 6d. 


AN INTRODUCTION TO THE CALCULUS. Based on Graphical Methods. By 
— F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical 


GRAPHIC STATICS. By T. Avexanper, C.E., M.Inst.C.E.J., M.A.I. (hon. causa), 
Professor of Engineering, Trinity College, Dublin; and Professor A. W. THOMSON, D.Sc., C.E., Member Inst 
Engineers, Scotland. A Graduated Series of Problems and Practical Examples, with numerous Diagrams all drawn to 
Scale. 8vo. Limp Cloth. 2s. 


NEW EDITION REVISED IN ACCORDANCE WITH THE FOURTH GERMAN EDITION. 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF AVOGADRO’S 
RULE AND THERMODYNAMICS. By Professor WALTER NERNST, Ph.D., of the University of Gottingen. 
wae 3 The revision of this standard treatise has been executed by Dr. R. A. LEHFELDT. 


AN OUTLINE OF THE THEORY OF ORGANIC EVOLUTION, with a Descrip- 
tion of some of the Phenomena which it explain. By MAYNARD M. METCALF, Ph.D., Professor of Biology in the 
Woman’s College of Baltimore. Illustrated. 8vo. ros. 6d. net. 


NEW IMPRESSION. NOW READY. 


A TREATISE ON ROCKS, ROCK-WEATHERING, AND SOILS. By Georce P. 


MERRILL, Curator of Geology in the United States National Museum, and Professor of Geology in the Concoran 
Scientific School and Graduate School of Columbian University, Washington, D.C. Illustrated. 8vo. 17s. net. 


SCIENCE OF COMMON LIFE (Being a New Edition of ‘‘ Experimenta! 
Hygiene”). By A. T. SIMMONS, B.Sc. (Lond.), Associate of Royal College of Science, London, and E. STENHOUSE, 
B.Sc. (Lond.), Associate of the Royal College of Science, London. Globe 8vo. 2s. 6d. 


PHOTOGRAPHY FOR THE SPORTSMAN NATURALIST. By L. W. Browne tt. 


Illustrated. Extra Crown 8vo, Gilt top. 8s. 6d. net. [Zhe American Sportsman's Library. 


A SYSTEM OF METAPHYSICS. By Georce Stuart Futterton, Professor of 


Philosophy in Columbia University, New York. 8vo. 17s. net. 
JANUARY NUMBER NOW READY. 


THE SCHOOL WORLD. 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 


Price StxpENCE MONTHLY. YEARLY VOLUME, 75. 6d. NET. 
PRINCIPAL CONTENTS FOR JANUARY, 

Studies in School Management, I. School and Home. By J. L. Paton, M.A.-—The Study of Tennyson’s Poems. 
(To be continued.) By Laurie Magnus, M.A.—A Plan for an Elementary Science Laboratory and Demon- 
stration Room. (lllustrated.) By R. WALLACE STEWART, D.Sc. i )—The Arrangement and Educational Value 
of School Concerts. By Arthur H. Peppin, B.A.—First Principles in Geometry, with Suggestions for an 
Order and a Syllabus. (lIllustrated.) By E. BUDDEN, M.A., B.Sc.—‘*Unseens” in English Literature. By 
W. Macpherson, M.A.—Practical Solid Geometry, (Illustrated.). By G. F. BURN.—The Most Notable School 
Books of 1904.—Experimental Geography. I. Map Making. (Illustrated.) By A. T. Simmons, B.Sc., and Hug! 
Richardson, M.A —Correspondence : English Language and Literature. By H. B. Cotterill, M.A., and J. H. Fowler, M.A.— 
Chemistry of Daily Life. By S. H. Woolhouse, M.A., B.Sc.—The Education and Status of Women. By Emily 
Davies. —The Study of Pedagogics by Correspondence. 

MACMILLAN AND CO., LIMITED, LONDON. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

Moderate Rates. Absolute 

Lighting Rules Supplied. Libera 

Prompt Payment of be 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 1851. 


Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 23% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary 
Southampton Buildings’ High Holborn, W.C. 


MIGROSGOPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
: Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 
row being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Four actual Rock Sections. 
Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


Blectric 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price 27 70. The Moto-Phote Camera for taking the Pictures. 
Illustrated Lists, 2d. 
see Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
nunstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRATTAN 
JUINNESS, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. arvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
50,000 Slides and 300 Lecture Sets, Science oenteees Views, &c., 6d.; 
Postage, Pam maphicts Free. W. C. GHES, Speciatist, 

Preweter House, 82 Mortimer Road, Kingsland, N. 


SCIENTIFIC ~WORTHIES. 


A List of this Series of Steel and 

Photogravure Portraits of Men of 

Science will be sent post free to any 

reader of ‘‘ Nature” on application to 
the Publishers. 


ST. MARTIN’S STREET, LONDON, W.C. 


Loss Settlements. 


| 


| onium; hora (preserved) ; 
| Nereis, Lani 
| Gammarus, Ligia 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.— Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &¢c., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LON DON, w.c. 
(Five Doors from Charing Cross.) 
fe Our Catalogue (96 pp.) Post free on application. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 
25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 


Adapted & the Board of Education Examinations in 
eology, Physiography, and Mineralogy. 
A large je. of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR. 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 15. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, Xc., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Obelia, Sertularia; Actinia, Tealia 
ice, lla anus, 
sis, Nebalia, Carcinus ; Buccinum, Eledone, 
Pectens Bugula, Pedicellina, Holotharia, Asterias, Echinus. 


Ascidia, Salpa hae jum, Raia, &e., &c. 
For pricei and apply to 
THE DIRECTOR. 


Aphr Arenicola, 


Communications to the Editor. 
SUBSCRIPTIONS TO ‘“‘ NATURE.” | 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 
The telegraphic address of Nature is Puusis,’? LONDON. 


CHARGES FOR ADVERTISEMENTS. 


& s. d.|To ace Praces Asproap:— 5s. d. | a. 
Yearly . Yearly . 110 6 “Three Lines in Column Half 
Halfu 6 Half-yearl 6| Per Lineafter . 
yearly . Om yearly One Sixteenth Page,or Eighth Col. nite 
Quarterly -07 6 Quarterly 8 o One Eighth Page, or Quarter age, § 
| Column ‘ - o@18 6j| Whole Page . 6 6 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 
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SWITCHBOARDS FOR LABORATORIES 
AND ALL FORMS OF INSTALLATION. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, & Colonial Offices, &c. 


EsTABLISHED 1798 (OVER A CENTURY). 


RETAIL—89 Bisnopscate STREET WITHIN, E.C. WHOLESALE—34 Camomice STREET. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, College: 
and the various Industries throughout the World. 


NEW PATENT 
GAS LIGHTERS 


By means of these lighters, which are 
simply held over the gas when turned on, 
matches are done away with, and there 
is no danger of fire. They can be carried 
in the waistcoat pocket. 


Price l1/- 


As convenient as switching on the Electric Lighi. 


each. 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C. 


EXPERIMENTAL 
GLASS BLOWING 


RESEARCH WORK 


Correctly and promptly carried out for 
Laboratories and Scientific Men from Rough 
Sketch, as executed by us for many years for 
London University, Victoria University, 
Manchester, and the principal Institutes 
throughout the Kingdom. 


LISTS :—Chemical Apparatus — Chemicals — 
Balances — Assay — Thermometers — Elec- 
trical Apparatus—Focus Tubes, X-Ray, 
and Wireless Telegraphy Apparatus—or 
SPECIAL WHOLESALE (for Quantities) 
—free on application, 


Cc. E. MULLER, ORME & CO., Ltd., 


148 HIGH HOLBORN, LONDON. 


— 


THE STEREOSCOPIC COMPANY’S 


ARTIST’S 
REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical 
purposes, embodying every 
scientific requirement. . 


The Ideal Cnnens ten BIRD PHOTOGRAPHY, NATURAL 
HISTORY SUBJECTS, PORTRAIT AND FIGURE 
STUDIES, ARCHITECTURAL & GENERAL WORK. 


Write for full particulars from .. .- 
THE LONDON STEREOSCOPIC COMPANY, 


‘106 & 108 REGENT ST., W., or 54 CHEAPSIDE, E.C. 


ESTABLISHED OVER 60 YEARS. 


Printed by RicHarp Cay anv Sons, Limitep, at 7 & 8 Lread Street Hill, Queen Victoria Street, in the City o London, and published by Macmiti Ax 


anp Co., LimiTep, at St. Martin’s Street, London, W.C., and THE MacmiLtan Company, 66 Fifth Avenue, New York.—THurspay, Jan. 12, 1905 
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[PRICE SIXPENCE 
[All Rights are Reserved. 


NEWTON & 


ELECTRIC 


Single Long-range Lantern, 
extra large front lenses 3 in. in d 


brass front with 44-in 
‘ 
Universal’? Hand-feed Arc Lamp in case, £22. 


This Lantern is as efficient as any we can make for showing slidesin large 


halls where electric current is available. 


-3 FLEET STREET, LONDON. 


LONG-RANGE 


LANTERN. 


. condensers, and 
with the “*‘ New 


REYNOLDS & BRANSON, to. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical ——) Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

Designs oF BENCHES AND FITTINGS TO SUIT ALL ee 
14 COMMERCIAL STREET. LEEDS. 


THE NEW BOOK 
PRICE ONE SHILLING. 


Containing an original description of the principles and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
chief “eee are discussed and compared by means of 
original diagrams. Also an appendix on the Gauss 
Theory and on a new ——_ — testing. The book 

8 entitle 


“PHOTOGRAPHIC LENSES: 


A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 


POST FREE 3/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 
EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 
METEOROLOGICAL INSTRUMENTS. 


BZAMBRA 
THE NEW PATTERN COMBINED BARO-THERMOGRAPH. 


The above instrument combines in one apparatus the Recording Baro- 
meter and Recording Thermometer, giving thus on one and the same chart 
continuous records of the atmospheric pressure and temperature for seven 
days. 


VERY SUITABLE FOR PRESENTATION. 
Illustrated Price List of Self-Recording Meteorological Instruments, 
or “Special” Illustrated List of Scientific goods suitable for 
Presents, Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, and 122 REGENT STREET. 
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EAST LONDON TECHNICAL BIRKBECK COLLEGE. 


COLLEGE, 
MILE END ROAD, E. 
New Term Commences JANUARY 9, 1905. 


BREAMS BUILDINGS, CHANCERY LANE, F.C. 
FACULTY OF SCIENCE. 


, J..L. S. Hatton, M.A., and DAY AND EVENING COURSES. 
Mathematics W. F. S. Cuurcuitt, M.A. J. E. Macxenzig, Pb.D., D.Sc 
Chemistr T. Hewitt, D.Sc., and Chemistry of Wren, Ph.D., B.A., B.Sc. 

y C. Smiru, D.Sc. ALBERT GRIFFITHS, D.Sc. 
Mechanical Engineering... . A. Low, M.I.M.E., and J. A. | Physics... in ens ovo «. 4D. Owen, B.A., B.Sc. 

Davenport, B.Sc., Vict. B. W. Crack, B.Sc. 
Electrical Engineering .. J. T. Morris, A.M LE.E. E. H. Smarr, M.A. 
Physics { . A. D.Sc, and | Mathematics Bint, B.A., B.Sc. 
W. H. Warre, B.A., B.Sc. A. B. M.A., D.Sc. 

Botany V. H. BLrackman, M.A. | Botany ... ooo { F. E. Fritscn, Ph.D., B.Sc. 


The DAY CLASSES for students over 16 years of age include full three 


years’ technical courses in Chemistry and Engineering, and three years’ | Geolo: & Mineralogy ‘ 


courses for London University Degrees (Pass and Honours). 
EVENING CLASSES are held in Advanced Technical and Scientific 
subjects, and for London University Degrees. 
SCHOLARSHIPS of the value of £40 per annum will be awarded by the 
Drapers’ Company in June next. | 
CaLeNDaAR with full particulars post free, 44d. 
J. L. S. HATTON, Director of Studies. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 


Evening Classes in Chemistry, Metallurgy, Physics 
and Mathematics designed to meet the requirements of those 
engaged in Chemical, Metaliurgical and Electrical 
industries and in trades associated therewith. 

Special Courses during the Lent Term :— 

GAS ANALYSIS ... A. Koun, M.Sc., Ph.D., F.1.C. 

METALLOGRAPHY . C. O. Bannister, Assoc. R.S.M. 


E. 
« H. W. Untuank, B.A., B.Sc. 


Zoology 
. Gro. F. Harris, F.G.S. 
| Assaying, Metallurgy & Mining. Gero. Parcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped lab ies. 


French, German, Spanish, Russian, Dutch, & Italian Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geometry, 


Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 


Calendar 6d. (post free 8¢.), on application to the SECRETARY 


HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 


iti by highly qualified graduates of 


Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Differ- 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, &c. 


Departments are at work preparing for London and Royal University 
inations, Science and Art, Civil Service Examinations, and all Prof. 


Full curriculum for B.Sc. Examination of L 
University in Experimental Science under recognised 
Teachers of the University. 

GLASS BLOWING. 
Two Courses of Instruction will be given during the Term by Mr. A. C. 


Cossor. 
NEW TERM begins MONDAY, JANUARY 4g, 190s. 
The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 
For details of the Classes apply at the Office of the Institute, or by 
letter to the PRINCIPAL. 
W. H. DAVISON, M.A., Clerk to the Governing Body. 


ESSEX EDUCATION COMMITTEE. 
ASSISTANT CHEMISTRY INSTRUCTOR. 


The Essex Education Committee require immediately the services of an | 


ASSISTANT INSTRUCTOR of CHEMISTRY and PHYSICS at the 
County Laboratories. The person appointed must have had a sound 
Mathematical and Scientific Training at a University or institution of 
University standing, and some teaching experience. 

Salary, £150 per annum. 

Applications, stating age, qualifications and experience, to be sent, with 
copies of two recent testimonials, on or before Thursday, January 26, to 

J. H. NICHOLAS, Secretary. 
County Offices, Chelmsford. 
January 10, 1905. 


SCIENCE AND MATHEMATICAL 


MASTERSHIPS VACANT. Science Master required for well-known 
Catholic School, Salary £150. Ditto for Army Pupils, £200. Fifty 
Science Men required for Grammar, Preparatory and Secondary Schools. 


List sent to all Candidates. No preliminary charges. 


ORELLANA & CoO., 
Established over 40 years, 


80 Wigmore Street, Cavendish Square, London, W. 
(late 44 Old Bond Street). 


COUNTY SCHOOL, GRAVESEND. 


Wanted immediately,,a SENIOR SCIENCE MASTER to teach 
Chemistry up to Honours Standard (B.E.) in Secondary Day Schocl and 
Evening Science Classes. An experienced teacher and good disciplinarian 
essential. Commencing Salary £150, with some £25-£30 for Evening Work. 
Apply, giving age, qualifications, experience, and copies of three testimonials, 
by January 30 to Heap Master. 


The Advertiser would be glad to purchase 
in Parts, a few weeks after dates of issue, (1) ‘‘The Philosophical 
Magazine”; (2) ‘‘Science Abstracts.” Also within six months of 
publication, bound or unbound volumes of ‘ The Philosophical Trans- 
actions of the Royal Society.” Please apply, stating prices asked, to 
Nature Office. 


For Sale, ‘‘ Journal of the Chemical Society,” 
» years from 1894. Complete with indices.—G, S. Newrn, Godstone, 
Surrey. 


Preliminaries.—Apply to Mr. J. CHARLEsToN, B.A., Burlington Corre- 
pondence College, 8 Crescent Grove, Clapham, S. 


Books. — Second-hand for Sale, cheap.— 


**Grays’ Molluscous Animals.” 5 Vols., 1857, mostly Plates. ‘* Sachs 
Text Book of Morphological and Physivlogical Botany.’’ 1875 
‘* Kirby’s Butterflies and Moths.” 5 Vols., many Coloured Plates. 
Many others. List sent. Low Cash Value, or exchange Architectural! 
or Technological Works. Address, JENNINGS, 62 Barry Road, 
Dulwich, S.E. 


Inter. B.Sc. Hons. (Lond.), Medallist 


Machine Design, Tech. Coll. training ; factory experience and super 
vision of men, desires permanent appointment as ASSISTAN' 
MANAGER or other responsible post. Speciality: Instruments of 
precision. Energetic. Low Sa/ary.—1837, c/o NATURE. 


A Cambridge Man engaged in Research, with 
highest attainments in Mathematics, Physics and Chemistry, desires to 
act asa SCHENTIFIC ADVISER to manufacturing or other concern 
to which his training and experience may be of use.—1837, c/o NATURE. 


Aeronautics.—Gentleman experienced in all 
kinds of Aeronautical Construction, Aeroplanes, Propellers, Airships, 
&c., wishes to join another in Aeronautical experimenting. ‘‘G 508," 
Messrs. Deacons, Leadenhall Street, E.C. 


For Sale.—Volumes of Nature,’ roughly 


bound, from November, 1869, to January, 1925. Apply to Lieut-Col. 
C. R. Woops, R.A.M.C., Royal Infirmary, Dublin. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Aldephi, W.C. 


ALFRED E€E. DEAN, 


THE LARGEST MAKER IN ENGLAND 


of Apparatus in all Cepartments of 


ELECTRO-THERAPEUTICS 


including Radiography, High Frequency, Hydro-Electric and 
Light Baths, Finsen and other Light, Cautery, Electrolysis, &c. 
INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 


ConTRACTOR TO THE War Office, INDIA OrFice, AND ADMIRALTY, 
British AND ForeiGNn Hospitats, &c. 


LISTS ON APPLICATION. 


82 HATTON GARDEN, LONDON, 
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me ABLOID 
‘AK BRAND 
: THE LIGHT-RUNNING PAOTOGRAPAIC 
CAEMICALS 
NO WEIGHING 
ai NO MEASURING 
ae. TYPEWRITER. NO WASTE 
es. 
NOTED FOR ITS BEAUTIFUL WORK. REMY 
etry, ALWAYS ACCURATE 
- 
4 ALWAYS RELIABLE 
els 
HANDY INANY DARK ROOM 
ABSOLUTELY INDISPENSABLE aS 
TO TOURISTS 
‘Ss. 
of lustrated Booklet post free. 
jiffer- THE YOST TYPEWRITER CO., Lo., 
HEAD OFFICE: Sold by all Chemists 
Prof. 50, HOLBORN VIADUCT, LONDON, E.C. ont Guten. 
yorre- Branches in all large towns. 
BurRoUGHS WELLCOME & Co. 
— SNOW HILL BUILDINGS, LONDON. 
lates. 
stura! 
Road, 
— Accurate and 
sive. 
list Inexpens 
E"OR SALE. 
agi 380 moving coil ammeters and voltmeters. 
6 moving coil reflecting and pointer galvanometers. / PRICE 
cee 8 hot wire ammeters and voltmeters. + 
vith 50 electromagnetic ammeters and voltmeters. wey 91 /- 
60 dynamos and motors, direct and alternating current. 
TURE. 40 ironclad regulating rheostats. | eZ 
all 20 transformers and choking coils. | "32 a 
ships 10 induction coils, 10-inch spark. TEE NEW PATENT 
508," 3 mercury jet breaks. : 2 
— Standard condensers, Wheatstone bridges, static machines, Steeles a PIESMIC BAROMETER. 
hly switches, cables, &c., by various makers, at low prices. Pamphiet or 
t-Col. Post Free. EF. DARTON &CO. 
6. BOWRON, 57 EDGWARE RD.,,LONDON, W. | CLERKENWELL OPTICAL WORKS, 
— 142 ST. JOHN STREET, LONDON, E.c. 
BY 
IEN- 
ligher 
earch, 
ORTHOCHROMATIC PHOTOGRAPHY. 
— A SANGER-SHEPHERD Light Filter gives th: Maximum of Orthochromatic effect 
with the Minimum of Exposure. 
‘To obtain Pictures true to nature with correct values of Light and Shade, Shadow Details 
and Cloud Effects, use a Sanger-Shepherd Light Filter. 
ND All sizes stocked—Circular and Square. Fittings and Cases 
of many Patterns to suit all Cameras. 
SETS OF LIGHT FILTERS 
in Special Case, morocco-covered, velvet-lined, for pocket. 
x 5 times. For Cloud Effects and Snapshots ... ow sas ‘in from 76 
x 10 times and Gilvus. For Landscapes and Portraiture ... «  «» from 10/- 
> and Absolutus. For correctly copying all coloured objects... from 10/- 
s, &e. Oe Send for New Booklets, post free to readers of “ Nature,” or call and 
TY see results obtained by Amateurs. 
we SANGER-SHEPHERD & CO. 


Factory anp OFFicE: 


5, 6, 7 GRAY’S INN PASSAGE, RED LION STREET, 


HOLBORN, W.C. 


ili 
‘ 
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FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
insite Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 


Telegraphic Address—“* APPARATUS, MANCHESTER.” 
Telephone Number—2238 


FOR SALE, at Reduced Prices. 


MICROSCOPIC SLIDES po a of Mr. Hornell’s collection), see 
Micro. Editor's note, June No. of Anow/edge, Sections of Flower Buds, 
b> — Marine, suitable for Students and Exhibition, new, prices from 
3d. eac 

MICROSCOPE, Baker's D.P.H. and fittings, 47 16s. ; Beck’s London 
and fittings, £6 6s. ; many others, Pillisher, Ross, &c. Several Objectives. 
Bull’s-Eye Condensers. Abbe Condensers. Eyepieces by Leitz, &c. Goerz 
PRISMATIC BINOCULARS. Photographic Lenses. SURGEON'S 
OPERATION Outfit, very fine, new, for sale, cheap. 
Shells. Many other useful articles. Send for lists. 


Mr. HERBERT CLARKE, 104 LEADENHALL STREET, LONDON. 


of sulphur in spent oxide. | 


4 
=z 
m 


“DEMON” GEISSLER TUBE, 


Exit 
of 
Rays. 
Sole 


Sefer, He HELM, 66 Hatton Carden, London, 


Glass Blower and ACTUAL MAKER of all kinds of X-Ray and 
Vacuum Tubes, High Frequency Electrodes, &c. 
LANTERN and 


MICROSCOPICAL Ss L D E 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
ver 20,000 in Stock. 
(As supplied to oe Principal Universities, Technical Schools, &c.) 
Send for Rs a to the actual preparers. 
FLATT RNETT, Ltd., 
Dealers in anes Microscopical, 48 Deansgate, Manchester. 
LABORATORIES : 16 & 18 CHURCH ROAD, LoncsicHT, M/c. 
N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, /- net. Book of Original Diagrams illustrating 
STUDY & 
PHOTO-MICROGRAPHIC APPARATUS. LEA LANYERN PE. 
Seciality. LANTERN SLIDEs from Negatives, Book Illustrations, &c. 
Correspondence invit 


PRICE 15/- 


Collection of | 


Showing 


MARBLE REDUCED 
TO QUICKLIME IN 
10 MINUTES 


with our NEW BLAST 
BUNSEN BURNER AND 
MIDGET FURNACE. 
We make these in two sizes at 
present, §” and §”, and the prices 
Furnace, and are—Burners only, 1/6 and 2/6; 
Hood are aé/ dis- complete with Furnace, 4/6 anc 
tinctly stamped 6/-. 
in the metal The consumption of gas is the 
‘* BREWSTER, same as with an ordinary Bunsen, 
Smitru & Co., but the heat derived is three 
Lonpvon.” times as great, and a number of 
Beware of imita- interesting experiments can be 
tions that do not performed with them, which 
contain the essen- have only been possible before 
tial feature of this with very expensive furnaces. 
burner’s success. — We are the SOLE MAKERS, 
NaTureE says :—‘‘ The combination of furnace and burner is very 
convenient. These little furnaces are not only useful for reducing calcium 
carbonate to lime, but also work very well in fusion experiments.” 


BREWSTER, SMITH & CoO., 
6 CROSS ST., FINSBURY PAVEMENT, LONDON. 
Makers and Importers of every description of Scientific 
Apparatus and Chemicals. 

LABORATORIES FITTED & FURNISHED THROUGHOUT. 


Our NEW CHEMICAL APPARATUS LIST post free, 1/- 
Gratis to Colleges and Laboratories. 


SECOND-HAND MICROSCOPES. 


Monocular and Binocular.) 


sy Swift, Watson, Beck, Crouch, Collins, Zeiss, Leitz, &c. 
SECOND-HAND TELESCOPES. 


(Refractor and Reflector.) Various S1zgs. 

By Cooke, Grubb, Alvan Clark, Wray, Calver, Browning, 
Steward, Newton, Watson, Dollond, Negretti, Banks, 
Fraunhoffer, &c. 

LISTS ON APPLICATION. 


CLARESON & CoO., 


WARNING. 
Observe that the 


Regulator of 
Burner, Body of 


A. 


_ 28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON, E.C. 


| 
| 
| 


DRAWING INSTRUMENTS. 
Best Make and Finish. 
SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 


Obtained through 2 any Optician. 


ROBERT NICHOLL, 153 HIGH HOLBORN, LONDON. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. tes. B.Sc., and R. LLOYD 
AEGER, B.A 
Annual Seat Sy 5s. Post Free to any Address. 


Dublin: EASO SON, Ltp , 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF 


GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 ‘CHARING CROSS ROAD, LONDON, W.C. 
ye SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. —wj 
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Having made a snecial study of these instru- (BROM. PUR.) 
ments, we are in a position to supply :— FROM STOCK .. We ON HIRE, 
1, FOR THE. . . by or at 
LECTURE TABLE tubes, PRICES. 


(as ILLUSTRATED). 
Pitchblende, from 2/- to 30/- per piece ; in Powder, 2/6 per oz. 
2. FOR LANTERN . Kunzite, selected, 2/- per gramme. Carnotite, 2/- jer oz 
Aeschynit, 2/- per oz. Emanium, 30/- per decigramme. 
SLIDE USE Sparteite (see Nature, March 31, 1904, page 523), 2/* per piece. 
Chlorophane, 2/- per piece. Samarskite, 2/- per oz. 
Zinc Sulphide, green and yellow, 5/- per tube. 
Rad. Residue, 2/- per tube. Polonium, 21/- per gram ; 11/+ }-grain 
Polonium on Bi. rod., 25/-. Willemite, 2/- per oz. 
Flexible (See June 23, 1904, 
page 18s. adio-active Mud, 1/6 per bottle. 
Monazit, 3/- per oz. Monazit Sand, 1/- per oz. 
uklas, enit, Wagnerit, Phosgenit. 
Bar. Plat. Cyan., for Screens, 3/- gramme, 60/- oz. Crystals, 4/- 
on gramme. Screens, 9d. per square inch. 
Radio-active screens, Gd. per square inch. Willemite 
; Pinthari Pp peci » 21/-, 10/6 and 7/6. 
We make a special feature of CHEMICALS Selection of Minerals in boxes, 2/6, 5/6, 10/6 and 21/-. 
and APPARATUS of all kinds. New Zealand Vegetable Caterpillar, with a stem showing 
PRICE LIST FREE. fructification growing out of its head, 10/6 to 21/= each. 
See Narure, May 12, 1904. 


RADIUM ON HIRE. TERMS ON APPLICATION. CALCIUM METAL, 
W. MARTINDALE, 1/S6 per oz. 


10 NEW CAVENDISH ST., LONDON, W. Stem, Schock 4%, special 
Telegrams: MARTINDALE, CHEMIST, LONDON, _ARMBRECHT, NELSON & CoO., 

Tl & 73 DUKE ST., GROSVENOR SQUARE, W. 


W. G. PYE & CO., 


“GRANTA” WORKS, CAMBRIDGE (England). 


PHYSICAL APPARATUS OF SURSTANTIAL DESIGN AT MODERATE PRICES. 


NEW PATTERN 
BAR-DIAL RESISTANCE BOX 


with five bars of coils, viz: — 


THOUSANDS, HUNDREDS, TENS, 
UNITS, and TENTHS. 


The values in each bar run 1, 2, 3, 5, thus 
giving all the values up to 11 instead of 10, so 
that a higher value is obtained for the same 
number of coils. 


Best Quality .. £15 0 O 
Second ,, sin 1010 O 


Bridge arms arranged at right angles to each other, 
clearly demonstrating the Wheatstone Quadrilateral. 


Discharging every 40 to 100 
seconds according to quantity 
of Radium. 


~ 


IMPORTANT.—Note also how close the terminals for the unknown value are together, and that a double 
Pa successive key is used instead of two single ones. 


FURTHER PARTICULARS UPON APPLICATION. 
Exceptional value in all kinds of resistance boxes for high-class work, also for educational purposes. 
LARGE STOCE. QuicHK DELIVERY. 
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THE MATHEMATICAL 


THEORY or ECLIPSES 


ACCORDING TO CHAUVENET’S TRANSFORMATION 
OF BESSEL’S THEORY 


INCLUDING 


OCCULTATICONS OF FIXED STARS 


AND 


SELF-REGISTERING 
SELF-RECORDING 


(ELECTRICAL) 


GAUGES 


THE ‘ WILSON’ 
SELF-REGISTERING 
RAIN GAUGE. 


i= Circular 


TRANSITS OF MERCURY AND VENUS 


The ‘WILSON’ 
BY SELF-RECORDING 
ROBERDEAU BUCHANAN, S.B. ELECTRICAL 


Assistant in the Nautical Almanac Office, U.S. Naval Observatory, and RAIN GAUGE 
Computer of the Eclipses for twenty-three years. | 4 
Records auto- 


| matically on a 
| 


With Eleven Plates, including eight folding Diagrams 


Weekly Chart. 


8vo. Cloth. 248 Pages. Price, 21s. Net. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


“ His practical acquaintance with the subject eminently fits him for th- | 
task he has undertaken, and his book is a success.’"—Nature (see full If any difficulty be found in securing any of our Instruments 
review, January 12, 1905, page 244.) through your Dealer kindly communicate with the Manufacturers, 


“Will supply a want that has long been felt by students of this par- | _ PASTORELLI & RAPKIN, 


ticular branch of practical astronomy."—Journal of Brit. Astron. 
Association. (Established 1750), 
= Contractors to H.M. Government, 


J. B. LIPPINCOTT COMPANY, 48, HATTON GARDEN, LONDON, E.C. 


} No. 1981, Holborn. Tele Renton.” 
5 HENRIETTA STREET, COVENT GARDEN, LONDON. |  goryai (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


SUSPENDED COIL 
GALVANOMETERS 


With interchangeable coils, each 
contained ina dust-tight case. 


FIGURE OF MERIT. 
10 MILLIMETRES per MICROVOLT 
‘at a scale distance of 


4 metre with 25 ohm suspended coil. 


£6 0 


Price, without tangent-head 


ai with 
(Including 25 ohm coil unless otherwise ordered.) _ 


Spare coils (6 ohms or 200 ohms) mounted as shown to 
right of figure each 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


CAMBRIDGE, ENGLAND. 
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NEW MODEL 


For accurate quantitative measurements of light absorption. 


ADYANTAGES— 
Very great accuracy 
Measurements of I> is readily obtainable. 
Photographic 

| of the portion of the 
Liquids, &c., for 


read off direct. 
light of any desired 


Can be used for— 


wave-length. The Telescope is 


fixed. 
Intensity of 
Illumination of = The Instrument is 
Light Sources ot rigid, and all the 


parts required for 
throughout the measurements are 


Spectrum. mounted on one 
i = strong base. 


aaress:— 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 
AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 
Telegraphic Address Sphericity, London.” 


ILLUSTRATED LIST (“A”) OF SPECTROSCOPES AND SPECTROSCOPIC ACCESSORIES 
GRATIS ON APPLICATION, 


} AWARDED MEDALS WHEREVER EXHIBITED, 


A SILVER including 9 at the great Paris Exposition of 2900. 
anda BRONZE | J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON, 
MEDAL SCIENTIFIC INSTRUMENT MAKER 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &e. 


“GERYK” WHOLESALE MANUFACTURER 


Meteorological and Scientific Instruments 


(Fleuss Patent) OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
Vacuum Pump STANDARD ANEROID BAROMETERS, 


at the STANDARD THERMOMETERS °f every KIND, 
ST. LOUIS EXHIBITION. PUMPS BOTH FuR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 
Burettes, CATHETOMETERS, Clinometers, Drawing 


* instruments, Eudiometers, Gas, Steam and Water 
A mechanical pump giving a vacuum Gauges, tydremetere, MICROSCOPES, Plane 


comparable with that obtained by a | "FINDERS, SEXTANTS, 
mercury pump. Wind 
Price from Write for Catalogues Post Free. (State which required.) . 
tet ; ANY KIND OF SCIENTIFIC INSTRUMENT 
£4 MADE TO ORDER. 


Pulsometer Engineering ce 18 Prompt Attention to all Orders and Inquiries. 
Nine Et 1 he Reading. fe Exceptional Terms to Colleges, Institutions, &c. 


Quotations submitted for Laboratory Outfits or Single Instruments. 
THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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MACMILLAN LIST. 


VOLUME VII. NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIPLEY, M.A., F.R.S. 


To BE COMPLETED IN TEN VOLUMES. FULLY ILLUSTRATED. 8vO. PRICE I7s. NET EACH. 


VOLUME VII. FISHES. Sc. 


FISHES (exclusive of the Systematic Account of Teleostei). By T. W. BRIDGE, Sc.D., F.R.S. FISHES (Systemati- 
Account of Teleostei). By G. A. BOULENGER, F.R.S. HEMICHORDATA, By S. F. HARMER, Sc.D., F.R.S 
ASCIDIANS AND AMPHIOXUS. By W. A. HERDMAN, D.Sc., F.R.S. 


ANOWLEDGE.—“ We have the greatest satisfaction in welcoming the somewhat belated appearance of this long-expecte:| 
volume, as a trustworthy and up-to-date work on fishes written on more or less popular lines was a desideratum. . . . As a whole, 
we cannot but express an opinion of the high scientific value of the latest volume of the excellent Camdridge Natural History.” 


MACMILLAN’S GUIDE BOOKS. 


GUIDE TO EGYPT AND THE SUDAN, including a Description of the 


Route through Uganda to Mombasa. With 35 Maps and Plans. Third edition. 5s. net. 


GUIDE TO PALESTINE AND SYRIA. With 13 Maps and 5 Plans. Third 


edition. 55. net. 


GUIDE TO ITALY AND SICILY. With 19 Maps and 36 Plans. Fifth edition. 


Ios. net. 


SOCIOLOGICAL PAPERS. By Francis Gatron, E. Westermarck, P. Geppes, 
E, DURKHEIM, HAROLD H. MANN and V. V. BRANFORD. With an Introductory Address by JAMES BRYCE. 


Super Royal 8vo. Ios. 6d. 
THE ENGLISH CITIZEN SERIES. 


COLONIES AND COLONIAL FEDERATIONS. By E. J. Payne, Fellow of 


University College, Oxford. With Map. Crown 8vo. 35. 6d. 


By H. S. HALL, M.A., and F. H. STEVENS, M.A. 


LESSONS IN EXPERIMENTAL AND PRACTICAL GEOMETRY. By H. S. 


HALL, M.A., and F. H. STEVENS, M.A. Crown 8vo. Is. 6a. 


AN ELEMENTARY COURSE OF MATHEMATICS, comprising Arithmetic, 


ALGEBRA, AND GEOMETRY. Globe 8vo, 2s. 6d. 


AN INTRODUCTION TO THE CALCULUS. Based on Graphical Methods. By 
+ eg ag ‘ — F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical 
ollege. rown svo. 5, Oa, 


GRAPHIC STATICS. By T. Avexanper, C.E., M.Inst.C.E.I., M.A.1. (hon. causa), 
Professor of Engineering, Trinity College, Dublin; and Professor A. W. THOMSON, D.Sc., C.E., Member Lust. 
Engineers, Scotland. A Graduated Series of Problems and Practical Examples, with numerous Diagrams all drawn to 
Scale. 8vo, Limp Cloth. 2s. 


NEW EDITION REVISED IN ACCORDANCE WITH THE FOURTH GERMAN EDITION. 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF AVOGADRO’S 
RULE AND THERMODYNAMICS. By Professor WALTER NERNST, Ph.D., of the University of Gottingen. 
8vo. 155. net. 

. »» The revision of this standard treatise has been executed by Dr. R. A. LEHFELDT. 


AN OUTLINE OF THE THEORY OF ORGANIC EVOLUTION, with a Descrip- 
tion of some of the Phenomena which it explains. By MAYNARD M. METCALF, Ph.D., Professor of Biology in the 
Woman’s College of Baltimore. Illustrated. S8vo. 10s. 6d. net. 


NEW IMPRESSION. NOW READY. 


A TREATISE ON ROCKS, ROCK-WEATHERING, AND SOILS. By Georce P. 


MERRILL, Curator of Geology in the United States National Museum, and Professor of Geology in the Concoran 
Scientific School and Graduate School of Columbian University, Washington, D.C. Illustrated. 8vo. - 17s. net. 


SCIENCE OF COMMON LIFE (Being a New Edition of ‘‘ Experimental 
Hygiene”). By A. T. SIMMONS, B.Sc. (Lond.), Associate of Royal College of Science, London, and E. STENHOUSE, 
B.Sc. (Lond.), Associate of the Royal College of Science, London. Globe 8vo. 2s. 6d. 


PHOTOGRAPHY FOR THE SPORTSMAN NATURALIST. By L. W. Brownet. 


Illustrated. Extra Crown 8vo. Gilt top. 8s, 6d. net. [Zhe American Sportsman’s Library. 
MACMILLAN AND CO., LIMITED, LONDON. 
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PHG:NIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 
{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Coengtty. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK | 


ESTABLISHED 18s1. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. 


, High Holborn, W.C. 


NIGROSCOPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


now being issued in Twelve Monthly Partx, each Part containing Four Fine 
Half-Tone Plates, and also Four actual Rock Sections. 


Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, a 3 ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. M ige cent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
GuINNESS, Re. Patent Pamphengo Science Lanterns. The Universal 
Lamp, Portrait Combination front 
Lenses, 18s. 6d. Marvellous yolee. Science Lecture Sets. Novelties. 
The Lantern Kaleid t tern Outfits in the ~— 
Grandly Illustrated over 180 choice 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List - 
60,000 and Sets, Science Views, &c., 6d.; 
Postage, 2d. mphlets Free. ° GHES, SPECIALIST, 

Brewster ortimer Road, Kingsland, N 


Lantern 4-inch Condensers, 4-wic’ 
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WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 


ences are permitted to distinguished patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.— Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &c., Preserved and Mounted by First-class 


Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
fe Our Catalogue (96 pp.) Post free on application. 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 
25 Specteens, 5/6; ¢ do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure ocks and Fossils, 12/6; do., larger, 15/-. 


Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, —— Floscularia, Stephanoceros, Melicerta, and many 
other specimens of nd Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


SCIENTIFIG WORTHIES. 


A List of this Series of Steel and 

Photogravure Portraits of Men of 

Science will be sent post free to any 

reader of ‘“‘Nature” on application to 
the Publishers. 


ST. MARTIN'S STREET, LONDON, W.C. 


| 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Sertularia; Actinia, Teali ophyliia, Alcy- 
Nereis, ree +" Arenicola, Lanice, Terebella; Lepas, anus, 
Gammarus, 4 sis, Nebalia, Carcinus ; Perella. Buccinum, Eledone, 
Pectens Bugu risia, Hol lothuria, erias, Echinus. 

For prices more — lists 


Biological Laboratory, Plymouth THE DIRECTOR. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Pubiishers; Editorial 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 


s. d.| To Piaces ABroap:— 
Yearly . 1 8 0 Yearly 110 6 
Haif-yearly om 6 Half-yearly . os 6) 
()narterly 6 Quarterly 0 Bo 


* The first line being in heavy type is charged for as Two Lines. 


The telegraphic address of Nature is Puusis,’”? Lonpon. 


CHARGES FOR ADVERTISEMENTS. 
4s. a. 
*Three Lines in Column o 2 6] Quarter Page, or Half 
Per Lineafter . gj aColumn , 
One Sixteenth Page,or Eighth Col. 10 ©| Haifa Page, oraColumn 3 5 © 


| One Eighth Page, or Quarter 
Column o 18 Whole Page . 6 6 


11s 


Cheques and Money Orders payable to MACMILLAN & CO., Limited, 


OFFICE: ST, MARTIN’S STREET, LONDON, WC, 
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IMPORTANT ANNOUNCEMENT. 
Arsonval’s Latest (904) Apparatus, 


DISPENSING WITH COILS & INTERRUPTERS. 


For producing, perfectly regulating, and exactly measuring 


X-RAYS & HIGH-FREQUENCY CURRENTS. 
; (Protected by Numerous Patents.) 
SILENT IN WORKING. SIMPLE IN MANIPULATION. 

This apparatus has been already installed by many of the chief workers in Electro-Therapeutics in France and Engla.d, 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 7° °f3y3oi""s,2°°° 


LONDON, W.C., 
where the apparatus may be seen working. 


COUNTRY House 


FAR 7 = LARGER 
THE MOST INSTALLATIONS 

RESULTS. 


SYSTEM KNOWN. 


ENGINE AND DYNAMO, hour by usi CROSSLEY 
00 16-c.p. lamps can be obtained for of fuel per hour using a 
Electric Current for OP NGINE and Dyngmo combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to 


CROSSLEY BROS. LTD., OPENSHAW, MANCHESTER. 


WATSON’S MICROSCOPES & OBJECTS. 


**Club” Microscope. An Instrument of full size of | New Slide of Radium for Microscope. Shows Scintillations’ 
Watson design. Especially for the use of Amateurs. brilliantly, and easily managed—quire new £8 
Monocular, £15; Binocular, £18. Trypanosoma Brucei (Sleeping Sickness) 
Human Spinal Cord—prepared by Golgi’s method mn 
Watson’s well-known Van Heurck and Edinburgh Student's Micro- | Beautiful Polyzoa—Cristatella mucedo, with Slatoblasts ~ oe 2 
scopes have been re-modelled in the Stage and Foot, and give even Celenterata—Campanularia, Obelia, Clytia, and many others, 
Exquisite arranged groups composed of Diatoms, Spicules, &c. 
The Watson-Conrady Condenser System % of new computation, and according to size, from ae a < ss ee "Bie to 21 0 
is expressly designed for Photo-Micrography. Seales and Hairs of Insects covenant to saposeens Seeuve, 
j B Everythin ouquets, an ases oO owers, always interesting anc 
New Aplanatic Magnifiers. New Objectives attractive ... /6, 15/-, 21/- and 42 0 
————— Write for Catalogue No. 3 of Micro. Objects, together with newly 
For all the xbove see WaTson’s 158-page Catalogue of Microscopes, sent published supplementary list of Slides, giving details of recently 
post free. added specimens, post free. 


PINTHARISCOPE for observing the Scintillations of Radium. The very best. Price 21/- 

(s i 

SPECIALITIES :—,STRUTT’S RADIUM CLOCK. Price according to quantity and quality of Radium included. 

poe (RADIUM of MAXIMUM activity in stock, also of medium and moderate activities. Send for particulars. 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


ESTABLISHED 1837. BRANCH—16 Forrest Road, Edinburgh. 


“THE NEW NATURALISTS’” CAMERA. 


Reflex Focussing for Ordinary or 
(PATENT.) Telephoto. Lenses. 


ILLUSTRATED PROSPECTUS 


DALLMEVER 


Printed by RicHarp Cray anp Sons, Limiten, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacmiLLay 
anv Co., Limirep, at St. Marcin’s Street, London, W.C., and THe MacmiLtan Company, 66 Fifth Avenue, New York,—Tuurspay, Jan. 19, 1905. 
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A WEEKLY 


GENERAL LIBRARY, 
UNIV. OF MICH. 


FEB 9 1905 


ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WoRDSWORTH. 


No. 1839, VOL. 71] 


THURSDAY, JANUARY 26, 1905 


SIXPENCE 


Registered as a Newspaper at the General Post Office.) 


Kights are Keserved. 


PATTERN ‘‘NEWTONIAN” CHEAP 
ELECTRIC LANTERN. 


5067 New Iron- Body Lantern, with brass front, fitted on 

mahogany board, 4-in. double Condenser, best full-size achro- 

matic Front Lens, and ‘* Newtonian” Hand-Feed Arc Lamp. 
Complete in Case . £10 10s. 


& CO., 


OPTICIANS TO HIS MAJESTY THE KING 
AND H.R.H. THE PRINCE OF WALES AND THE GOVERNMENT, 


38 FLEET STREET, LONDON. 


REYNOLDS BRANSON, Lta. 
ical and Scientific Instr it Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical — , Teddington, fitted for Gas, Water 
and lectricity 
Catalogue of Chemical ani Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

DesIGNS OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 LEEDS. 


COMMERCIAL STREET. 


MOVING COIL 


VOLTMETERS & AMMETERS. 


MOVING 
PARTS 
VISIBLE. 


GRIFFIN LONDON 


Prices from £2 2 0 to £2 7 6 


For full description see our Electrical Catalogue, post free 
on application to 


JOHN J. GRIFFIN & SONS, Ltd., 
SARDINIA ST., LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
COMPANION. 


Aneroid Harometer, with altitude scale, Pocket Compass, with patent 
dial, and a ‘I hermometer having Fahrenheit ani Centigrade Scales (or a 
Clinical Thermometer may be subs:ituted), from £4 ros. to £7 10s. 


Can also be had mounted in Gold or Silver. 
VERY SUITABLE FOR PRESENTATION. 


‘*Special ” Illustrated Price List of Instruments > for 
Presents free by post to all parts of the World 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL; 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 
Faculties, 

SCIENCE, ARTS, MEDICINE, COMMERCE. 
ScuHoot of Mopern LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 

Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


ALL CoursEs AND ARE OPEN TO BOTH MEN AND WOMEN 
STUDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
witha qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


EAST LON:DON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 
New Term began mer ARY 9, 1905. 

. . L. S. Hatton, M.A., and 
Mathematics “W. F. S. M.A. 
T. HEwItTT, D.Sc., and 

C. Smitu, D.Sc. 


Mechanical Engineering .. { J. A. 
Electrical Engineering .. |. T. Morris, A.M LE.E. 
Physics (R. A. Leuretpr. D.Sc., 
W. H. Warre, B.A., 
Botany BLACKMAN, M A. 

The DAY CLASSES for sradents over 16 years of age include full three 
years’ technical courses in Chemistry and Engineering, and three years’ 
courses for London University Degrees (Pass and Honours). 

EVENING CLASSES are held in Advanced Technical and Scientific 
subjects, and for London University Degrees. 


Chemistry 


SCHOLARSHIPS of the value of £40 per annum will be awarded oy the | 


Drapers’ in June next. 
CaLENDAR with full particulars post free, 4}d. 


J. L. S. HATTON, Director of Studies. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 


Evening Classes in Chemistry, Metallurgy, Physics 
and Mathematics designed to meet the requirements of those 
engage! in Chemical, Metallurgical and _ Electrical 
industries and in trades associated therewith. 

Special Courses during the Lent ‘erm :— 

GAS ANALYSIS wo Cuaness A. Koun, M.Sc., Ph.D., F.1.C. 

METALL OGRAPHY _... O. BANNISTER, Assoc. R.S. M. 

Full curriculum for B.Sc. Examination of London 
University in Experimental Science under recognised 
Teachers of the University. 

GLASS BLOWING. 

Two Courses of Instruction will be given during the Term by Mr. A. C. 
Cossor. 

NEW TERM began MONDAY, JANUARY 9, 1905. 

The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 

For details of the Classes apply at the Office of the Institute, or by 
letter to the PRINCIPAL. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


ROYAL INSTITUTION OF. 


MARINE BIOLOGICAL ASSOCIATION 


GREAT SRITAIN. 


ALBEMARLE STREET, PICCADILLY, 


TH URSDAY, next, February 2, at Five o'clock, (Professor W. Scuticn, 
Ph.D., C.1.¥ F.R.S. First of Two Lectures of * * Forestry in the British 
Empire.’ Half-a-guinea the course, 

SATURDAY, February 4, 
Mackenzig, Mus. Doc., D.C.L., LL.D. First of Three Lectures on 
Bohemian School of Music," with Musical Illustrations. 

Subscription to all Courses in the Season, Two Guineas. 


MUNICIPAL SCHOOL OF TECH- 
NOLOGY, MANCHESTER. 


Applications are invited for the Post of JUNIOR MATHEMATIC: Al. 
LECIURER. Candidates must be qualified to teach the subjects of the 
08 B.Sc. of London University in Pure and Applied Mathemat'cs. 

Salary, £130 per annum. 

Applications to be forwarded not later ~~ Sag tf 30 t 

J. REYNOL ‘DS, 


“The 
Half-a-guinea,. 


Principal. 


at Three o'clock, Sir ALEXANDER C. | 


| For Sale. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 
Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Acc dation and us provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 

adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 
(THEORY AND 


COACH IN PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 


ry Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM 
Mr. FREDERICK DAVIS, The Laboratories, 
(Registered in Column B (Advanced Education), Teachers Registration 
Councii, Board of Education, 8.W.), 
49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


EGYPTIAN GOVERNMENT. 


MINISTRY OF PUBLIC INSTRUCTION. 


The post of PROFESSOR of PATHOLOGY and BACTERIOLOGY 
at the School of Medicine, Cairo, is vacant. Pay, £800 per annum, private 
practice not allowed. Applicants should forward copies of testimonials and 
such other documents as are mentioned in the printed particulars respecting 
the post, which may be obtained from the Secretary of the Conjoint Board 
of England, Examination Hall, Victoria Embankment, London. The 


| latest mail by which applications may be posted will leave London on 


Friday, February 17. Applications to be addressed to the Director, 
Governmert School of Medicine, Cairo, Egypt. 


KING’S COLLEGE. 
(UNIVERSITY OF LONDON.) 


The Council invite applications for the following posts :— 

1. PROFESSOR OF ANATOMY. 

2. PROFESSUR OF ZOOLOGY. 

3. ASSISTANT PHYSICIAN or SURGEON 

for DISEASES of the THROA 
Applications should be sent in by March 15, 1905. 
For conditions apply to the Secretary. 
WALTER SMITH, Secretary. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Required immediately (1) Master for Chemistry, Mathe- 
matics, and Botany. Salary, £140 to commence. County School. 
(2) Tutor take Mathematics to Army Sta dard. Chemistry or 
Geometrical Drawing. Coaching Establishment, close London. £100 
resident. Applications are also invited ‘from Science and 
Mathematical Masters seeking pogcasments for after 
Easter. Early notice assured of all the best vacancies. 
Address GRIFFITHS. SMITH, POWELL & SMITH, Scholastic 
Agents (Estd. 1833), 34 Bedford Street, Strand, London. 


OF THE WEST OF SCOTLAND. 


DIRECTOR wanted for the Marin* Biological Station at Millport. 


| Full particulars from Joun A. Topp, Hon. Secretary, 1g0 West George 


Street, Glasgow. 


Skilled Mechanic (preferably with electrical 
experience), accustomed to the manufacture of High-class Scientific 
Instruments. Apply, stating age, experience and salary required, 
& Branson, Lrd., 14 Commercial Street, Leeds. 


For sale.—Very extensive X-ray Installation. 
Comprising Mercury Jet Interruptor, Operating Couch, Localizers, 
Screens, Resistances, Holders, &c. Suit Hospital. Price £45, in- 
cluding Wimshurst Machine.—R. Maver, 18 Gt. Marlborough 5t. 


Volumes of ** Nature,’’ 


bound, from November, 1860. to January, 
Cc. R. Woo Ds, 


roughly 
1925. Apply to Lieut-Col. 
k.A.M.C., Royal Infirmary, Dublin. 
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Private Sec, Selo, BROWNING’S 


Weapohs, Polished Stones; Eggs% all named and classified, with small 
library. Boxed in trayed Cabinets.. 30 years’ collection. Apply, rE T SC O S 
Rickarps, Seldown, Poo'e. | J 


Unusual opportunity occurs for purchase of 
Unique Valuable Conchological Collection, in Trays in Cabinets, 
classified and. mostly named, belonging to scientific man. Reply— 
Rickarps, Seldown, Poole. 


For Sale.—What offers? Journal Chemical 
Society, 1891-1895. Chemical News, 1887-1898. Chem. Central- 
Blatt, 1897-1903. Ber. deutsch. chem. Gesellschaft, | 1897-1904. All 
well bound and in good condition. Address, ‘‘ M. N.,” c/o NATURE. 


Chemist, with good academic qualifications, 
seeks appointment. Experience: Electrolytic, Metallurgical, Organic 
and Mineral Analysis and Research. N. D. L., c/o Nature. 


GLEW'S SCINTILLOSCOPE 


(PATENT). 


Shows a ficent display of scintillations, 


showers of sparks, direct from the mineral Pitch- 

blende, Radium, Polonium, Uranium, Thorium, or any McGLEAN’ § STAR SPEGTROSCOPE, 
radio-active substance, even a Welshach mantle con- 

tains sufficient Thorium to excite the very sensitive 

which one. For use with a 3 -inch or larger Telescope. 

* tive than the Spin scope. e Scintilloscope y 
rivals the most delicate Blectroscope as a detector 
of Alpha rays. | 1 r emica 

The eye sees an inexhaustible shower of stars of Work, £3: 7: 
white light, giving a very realistic idea of the ceaseless | 
activity of these marvellous substances which are pro- | Double Nose-piece for carrying above Spectro- 
ducing the terrific —— eo - beautiful display. _ scope, and an Eye-piece, or two Eye-pieces, of 
See Nature, September 29, page 535. 
Glew’s Scintilloscope Superior different powers; £1 1 
Polonium Screens, giving brilliant effects, Complete, 7s ‘ost free. 
U.K. Foreign Postage extra, weight 2 ounces. = CATALOGU ES POST FREE. 
Pieces of Pitchblende mineral, flat and with 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, 78. each, to size. JO N B R VV N I N G, 
Radi t upplies of every description, on Sale or Hire. adium 
g on hire for MANUFACTURING OPTICIAN, 
F. HARRISON Radiographer (Silver Medallist, Paris, 1900), 
6 Clapham Road, London, S.W. : , a 78 STRAND, LONDON, W.C. 


THE “ARISTON” ALUMINIUM RECTIFIERS. 


FINE ADJUSTMENT | ! For charging any class 


of Accumulators, direct 
(PATENT) | Rie from alternating mains. 
FOR MICROSCOPES | Works on any periodicity 
= DB. or yoltage. Action abso. 
lutelyinfallible.No moving 
parts High efficiency. 
Requires no attention. 


entirely eliminates the reflex action 
or side movement which occurs in 
most instruments’when slight pressure 
is exerted in giving movement to the : 

Micrometer screw when focussing an ; 
Made in Four sizes, to charge 

object. 
Z from } to 6 Amperes, 


De See yma gy Notice in Nature, 17s. 6d. to £8 8s. 


November 6, 1902, page 15. 


LISTS 'F FREE. 


For PARTICULARS WRITE 


OR CALL. 
JAMES SWIFT & SON, 
81 TOTTENHAM COURT ROAD, LONDON. (FOUR MINUTES’ WALK FROM HOLBORN TOWN HALL ) 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 


EXCELLENT Phatographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 26/-; but for general work, Landscapes in 
changing light, Portraiture cr Photomicrography where rapid exposures 
in succession are necessary, the Repeating Back with Colour Filters is 
recommended as the best all round appliance. 

It may be attached to any 4, $ or whole-plate camera or glass plate 
Kodak, by means of a panel cut to correspond and interchangeable with 
the ordinary dark slide. This does not in any way interfere with the use 
‘of the camera for ordinary -work. The three Colour ‘Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed past the opening in the outer case. With this Outfit, 
even a beginner will securé three-colour negatives with. the ease.and 
certainty of an ordinary photograph. 

. Repeating Back Attachments, with Filters complete, from 90/- 

Ga Send for New Gooklets, post free to readers of *‘Nature,”’ or 

call and see results .ohtained by jamateuts. 


SANGER-SHEPHERD & CO., 5, 6, 7 Gray’s Inn Passage, Red Lion Street, Holborn, \endou. 
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THE 


SCIENCE 
YEAR BOOK 


Diary, Directory, and Scientific Summary 
or 1905. 


Full Astronomical Notes, Tables, and Ephemeris. The Earth. Meteor- 
ology. Wind Pressures. Magnetism. Thermometer. Melting Points 
Conductivity. Table of Specific Gravities. Table of Elements. ‘lime. 
Geometry. Weights and Mea-ures. Electrical Measurements. Scientific 
and Technical Periodicals. Scientific Societies. Prizes and Grants 
offered. Technical Government Offices. Universities. Glossary of New 
Scientific Terms. Population and Statistics. Coinage and Money. 
Postal Information, &c., &c. 


BIOGRAPHIES of all the Principal Workers in Science. 


MANY ILLUSTRATIONS, MAPS, CHARTS and 
DIAGRAMS, including a Frontispiece Portrait of 
LORD KELVIN. 
SUMMARY OF THE PROGRESS IN SCIENCE during 1904 by 
authorities in the different departments, including Astro- 
nomy, Botany, Chemistry, Cosmical Physics, Electricity, 
Engineering, Geography, Geology, Mathematics, Medicine, 
Meteorology, Microscopy, Natural History, Photography, 
Physics, and Physiology. 

DIARY.—One page to each day. Times of Sunrise and Sunset. 
Meteorological and Astronomical Notes for each day. Cash 
Accounts. Engagements, &c. 

Over 600 Pages, Large Octavo, handsomely bound in Red Cloth, Gold 
Lettering ; with aChangeable Monthly Calendar let into the cover. 


PRICE S/- net (Postage extra: Inland sd., Foreign 9d.). 


KING, SELL, & OLDING, Ltd., 27 Cuancery Lane, Lonpon. 


Mr. Edward Arnold’s New Books. 
THE EVOLUTION THEORY. 


By AUGUST WEISMANN, 


Professor of Zoology in the University of Freiburg. 
Translated by Professor J. ARTHUR THO and MARGARET HOMso> 
wo volumes, Royal 8vo. With many Illustrations. 32s, net. 


ASTRONOMICAL DISCOVERY 
By HERBERT HALL TURNER, D.Sc., F.R.S., 


Savilian Professor of Astronomy in the University of Oxford. 
With Illustrations and Diagrams. Demy Svo. 10s. 6d. net. 


THE CHEMICAL SYNTHESIS 


OF VITAL PRODUCTS, 
And the Inter-Relations between Organic Compounds. 


By R. MELDOLA, 


Professor of Chemistry in the City and Guilds of London Technical Colleg: 
Finsbury. Vol. I. Super Royal 8vo. 21s, net. 


THE BECQUEREL RAYS 
AND THE PROPERTIES OF RADIUM. 


By the Hon. R. J. STRUTT, 
Fellow of Trinity College, Cambridge. Demy 8vo. 8s. 6d. net. 


AN INTRODUCTION TO 


THE THEORY OF OPTICS. 
By A. SCHUSTER, Ph.D., 


Professor of Physics at the University of Manchester. Demy 8vo. 15s. net 


THE ELECTRIC FURNACE. 
By HENRI MOISSAN, 


Professor of Chemistry at the Sorbonne. 
Translated by A. T. de Movuitriep, M.Sc., Ph.D. 
Demy 8vo. With numerous Illustrations. 10s. 6d. net. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


WE HAVE RECEIVED THE FOLLOWING 


CALCIUM METAL, 


1/6 per oz. 
Post Free within U.K. 


Titanium metal. 
Lithium 
Selenium ” 
Tellurium ” 
Silicium 
Thallium ” 
Zirconium ” 
Uranium ” 
Vanadium ” 
Rhodium ” 
Indium ” 
Tantalium ” 


Caesium 
Cerium 
Glycinum 
Didymium 
Lanthanum 
Ytterbium 
Yttrium 
Rubidium 
Erbium 
Neodymium 
Samarium 
Praseodymium 


Platin.-Magnes. cyan. 
»  Lith.-Rubid. 
” bait ” 
” Ammon. ” 


Platin.-Thorium cyan. 
” otass. 

Gadolin: oxalat: 

Lithium fluor silicate. 


PRICES ON APPLICATION. 


RADIUM BROMIDE 


of highest power manufactured. 


Goods may be returned if not approved of, when money will be refunded. 
Professional Men, Universities, Schools, &c., allowed special terms. 


ARMBRECHT, NELSON & CO., 
TI & 73 DUKE ST., CROSVENOR SQUARE, W. 


EDWARD STANFORD'S LIST. 


JUST PUBLISHED. 


A GEOLOGICAL MAP OF CYPRUS. 
By C. V. BELLAMY, F.G.S., M.I.C.E. 


Printed in Colours ; size 30 x 22 inches ; scale 54 miles to an 
inch (1 : 348,480). 
Accompanied by a 16-page Pamphlet explaining briefly the 
characteristics of the various formations as they occur. 
This map, and the accompanying key thereto, are the result 
of observations extending over a period of five years during 
which the Compiler was stationed in the Island. 


Prices : Coloured Sheet, 6s. ; post free, 6S. 5d. 
Mounted to fold in Case, 8s. 6d. ; post free, 8s. 9d. 


JUST PUBLISHED. 


STANFORD’S GEOLOGICAL ATLAS OF 
GREAT BRITAIN. 


With Plates of Characteristic Fossils. 

Preceded by a Description of the Geological Structure of Great 
Britain and its Counties, and of the features observable along 
the principal lines of Railway. 

By HORACE B. WOODWARD, F.R.S., F.G.S. 

34 Coloured Maps, 16 Double-page Plates of Fossils, with 149 
pages of Text illustrated by 17 Sections and Views. 
Crown 8vo, Cloth. Price 12s, 6d, net. 

A most interesting volume.”— Na/wre. 


“Crammed full of information of the best quality.” — Geologica/ 
Magazine. 


Detailed Prospectus on Application, 


London: EDWARD STANFORD, 12, 13, & 14, Long Acre, W.C. 
Geographer to His Majesty the King. 
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MANUFACTURER of Patented Induction Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 

JOINTLESS SECTION COILS, my system of 1868, to order, 10 in. Coil 

4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 
COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 
logue prices. 
Maker and Designer of the following Coils :— 
POLYTECHNIC, 29 in. spark. 
SPOTTISWOODE, 44 in. spark. 


THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 


NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ — Induction Coil this can be fitted to 
any Induction Coil), £6 6 

HOSPITAL X-RAY SETS, > in every detail, from £25 each. 

The Model Apparatus , etegted for South Africa, with Batteries, small 
Steam Motor, &c. OF X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 


HIGH FREQUENCY APPARATUS of my newest models. 
PRICES per return post. 


Autotype Company 


74 NEW OXFORD STREET, LONDON, 


Invite Enquiries * om those seeking 
PERMANI NT 
Photographic Reproductions 


Of the Highest Possible Excellence. 


THE COMPANY’S PROCESSES— 
Autotype Solar (Carbon). 
Autotype Mechanical (Collotype). 
Auto-Gravure (Copperplate Engraving). 


ARE EMPLOYED BY— 
The Trustees of the British Museum. 
The Local Government Board. 
Many Learned Societies, Leading Publishers, 
and Artists of Repute. 


Examples of Work may be inspected and all information 
obtained at— 


The Autotype Fine Art Gallery, 


74 NEW OXFORD STREET, LONDON, W.C. 


MARCONI’S 


WIRELESS TELEGRAPH (0., 


MANUFACTURERS OF 
High-Class Apparatus for Réntgen 
Ray and High Frequency Work. 
10, 12" & 14° INDUCTION COILS. 
PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &c., &c. 


New Descriptive Price List Free on Application to 


{8 Finch Lane, London, E.C. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 

RETORTS, TEST TUBES, TUBING 

FOR SION FURNACES, 
COMPOUND TUBING (D.R.P.) 


Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
tary Analysis, sent free) 


TRADE MARK, on application. 


SCHOTT & GEN. G/assworks, Jena (GERMANY). 


The jm, Glasses ant in the U.K., on sale with the following firms : 
berdee Manchester. 
A. & J. SMITH, 23 } and 25 St. FREDK. JACKSON & Co., 
Wicheles 14 Cross Street. 
| WOOLLEY, SONS & 
F. E. BECKER. CO. (W. and 
George, Ltd., Successors), 159 Co., Ltd. Victoria "Bridge. 
d 160 Great Charles Street. | BAIRD & TATLOGK (London 
PHILIP HARRIS & Co., Ltd., Ltd., Hatton 
Edmund Sue. Garden, 


F. E. BECKER & CO. (W. and E. BECKER & Co. (W. and 


| 
| 
} George, Ltd., Successors) 
George, Ltd., Successors), 182 | 
Great Brunswick Street. to Wall, Hatton 
| 


PHILIP HARRIS & Co., Ltd. Jarden, E.C 
179 Great | Sesent. *| A. GALLENKAMP & Co., Ltd. 


19 Sun Street, Finsbury 
° BECKER (W. and 
BECK CO. (Ww. and J. GRIFFIN & SONS 
d., 20-2 ardinia Str 
— Inn Fields, W.C. 
REYNOLDS BRANSON, Ltd., TOWNSON & MERCER, 


14 Commercial Street. Camomile Street, E. 


For Photography, Unsurpassed for fine definition. 


Coxe [ENses 


Oblige by quoting Z20. 
TAYLOR. TAYLOR® HOBSON. 
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MACMILLAN & CO.’S BOOKS 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 
OBSERVATIONS OF A NATURALIST IN THE PACIFIC BETWEEN 1896 & 1899, 


By H. B. GUPPY, M.B., F.R.S.E. Vol. I. 
A Description of its leading Physical and Geological Characters. 


Vanua Levu, Fiji. 


Illustrated. 8vo. 15s. net. 


WORKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS IN 
PHYSICAL GEOGRAPHY. Illustrated with Woodcuts 
and Ten Plates. Foolscap 8vo. 4s. 6d. Questions, Is. 6d. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pott 8vo. Is. [Scéence Primers. 


THE SCENERY OF SCOTLAND, 


VIEWED IN CONNEXION WITH ITS PHYSICAL 
GEOLOGY. Third Edition. Illustrated. Crown 8vo. 


10s. net. 
GEOLOGICAL SKETCHES AT 
ANCIENT VOLCANOES of GREAT 


HOME AND ABROAD. 8vo. tos. 6d. 
BRITAIN. 2 vols. Royal 8vo. 36s. net. 


TEXT-BOOK OF GEOLOGY. With 


Illustrations. Fourth Edition, Revised and Enlarged, ia 
2 Vols. 8vo. 30s. net. 


CLASS-BOOK OF GEOLOGY. Illus- 


trated with Woodcuts. Fourth Edition. Crown 8vo. 5s. 


OUTLINES of FIELD GEOLOGY. 
Fifth Edition. Extra feap. S8vo. 35. 6d. 
Pott 


GEOLOGY. With Illustrations. 
8vo. Is. [Sctence Primers 
Box or GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’s 
PRIMER OF GEOLOGY, I0s. 


THE FOUNDERS OF GEOLOGY. 


Extra crown 8vo. 6s. ‘net. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LL.D. Cantab, Dbl. et Edin., &c. With numerous Illus- 
trations, Diagrams and Map. 8vo. 155. net. 
Also Third Edition. Crown 8vo. 6s. 


THE SCENERY OF SWITZER- 


LAND, AND THE CAUSES TO WHICH IT IS DUE. 
With numerous plans and Illustrations. By the Right 
Hon. LORD AVEBURY. Crown 8vo. 6s. 


GEOLOGY FOR BEGINNERS. By 
Prof. W. W. WATTS, M.A., F.G.S. With 310 Illustra- 


EXPERIMENTAL SCIENCE 


(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
GREGORY and A. T. SIMMONS, B.Sc. Globe 8vo. 
2s. 6a. 


PHYSIOGRAPHY for BEGINNERS. 
By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 

PHYSIOGRAPHY for ADVANCED 
— By A. T. SIMMONS, B.Sc. Globe 8vo. 
45. 6d. 

PHYSIOGRAPHY. An Introduction to 


the Study of Nature. ByT. H. HUXLEY. 
partly Re-written by Prof. R. A. GREGORY. 
301 Illustrations. Globe 8vo. 45. 6d. 


With 


THE PLANET EARTH. An Astro- | 
TREATISE ON ORE:DEPOSITS. 


nomical Introduction to Geography. 
GREGORY, F.R.A.S. Globe 8vo. 2s. 


PHYSICS of the EARTH’S CRUST. 


By Prof. R. A. 


By the Rev. O. FISHER, M.A., F.G.S. Second Edition, | 


~MINERALOGY. An Introduction to 


altered and enlarged. 8vo. 12s. 


ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO. H. 
WILLIAMS, Ph.D. Crown 8vo. 6s. 

HANDBOOK OF CLIMATOLOGY. 
By Dr. JULIUS HANN. © Translated by R. de Courcy 
Ward. 8vo. 12s. 6d. net. 


MACMILLAN 


Revised and | 


AND CO., 


The KLERKSDORP GOLD FIELDS. 


Being description of the Geologic and of the Economic 
conditions ee! in the Klerksdorp district, Transvaal 
Colony. By G. A. DENNY. Fully illustrated with Plans, 
Sections, a complete Map of the Klerksdorp district, and 
a Geological Map of the same area. Royal 8vo. 42s. net. 


The DIAMOND MINES OF SOUTH 
AFRICA. Some Account of their Rise and Development. 
By GARDNER F. WILLIAMS, M.A. _ Illustrated. 
Royal 8vo. 42s. net. 

GOLD MINES OF THE RAND. 
Being a Description of the Mining Industry of the Wit- 
watersrand, Transvaal Colony. By FREDERICK Il. 
HATCH (Mining Engineer) and J. A. CHALMERS 
(Mining Engineer). With Maps, Plans, and Illustrations. 
Super Royal 8vo. 17s. net. 

FIRST BOOK OF PHYSICAL GEO- 
GRAPHY. By RALPH S. TARR, B.S. Crown 8vo. 
6s. net. 

ELEMENTARY PHYSICAL GEO- 
GRAPHY. By RALPH S. TARR, B.S., F.G.S.A. 
Crown 8vo. 7s. 6d. net. 

GEOLOGY & GENERAL PHYSICS. 
By Lord KELVIN, D.C.L., F.R.S., F.R.S.E. With 
Illustrations. Crown 8vo. 75. 6d. [Nature Series. 

TEXT-BOOK of PALAZONTOLOGY. 
By Prof. KARL A. VON ZITTEL. Translated by 


CHARLES R. EASTMAN, Ph.D, Vol..I.. 8vo. 25s. net. 
Vol. II. tos. net. 


By J: A: PHILLIPS, F.R.S. Second. Editions "> Retised 
and Re-written by LOUIS,” Proféssér of Mining, 
Durham College of Science. 8vo. 285, 


the Scientific Study of Minerals. By Professor HENRY A. 

MIERS, D.Sc., M.A., F.R.S., Vice-President of the 

Geological, Chemical, and Mineralogical Societies. ~ With 

Coloured Plates and 716 Illustrations in thé Text. Svo. 
net, 


A TREATISE ON ROCKS, ROCK- 


WEATHERING, and SOILS. By Professat GEORCE 
P. MERRILL. Illustrated. New impression. 8vo. 175. net. 


LIMITED, LONDON. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 
Blectric 


te Rates. Absolute 
1 Loss Settlements. 


Lighting zz Supplied. Libera 
Prompt Payment of C 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 1851. 


Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings’ High Holborn, W.C. 


MIGROSCOPICAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
» Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


ow being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Four actual Rock Sections. 

Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 

or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price 27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
see Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 


&c. Miniature Triple Lantern constructed for B. J. MALDEN, my. © ; great 
for 


success. New Oxyhydrogen Microscope. Science Lanterns f ass De- 
aonstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
GUINNESS, &. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Marvellous value. Science Lecture Sets. Novelties. 
tern Kaleid Ch t Lantern Outfits in the World. 
Grandly IMlustrated Catalogue, over 180 choice Engravings, 6d. ; 
?ostage, 4@. Small Illustrated Catalogue, too pages, free, sd. List of 
50,000 Slides and 300 Lecture Sets, Science Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. S, 
Srewster House, 82 Mortimer Road, Kineslasd, N. 


| 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 
SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


| A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY. —Objects for Nature Study, Drawing 
Classes, &c. 


| Birds, Mammals, Se. Preserved and Mounted by First-class 


orkmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, w.c. 
(Five Doors hen Charing Cross.) 
B@ Our Catalogue (96 pp.) Post free on application. 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &ce. 
COLLECTIONS IN POLISHED eaat BOXES. 
25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 


Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and an aed Objects for 
selection. Specimens sent on approval. 


gists’ H s, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., 


NEW CATALOGUE POST a 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other = of Pond Life. Price 1s. per Tu be, Post Free. Helix 
P , Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


Cahinete Geol 


NOTICE. 


PROOF COPIES, on India Paper, of the Photo- | 


gravure Portrait of LORD RAYLEIGH 


sented with ‘‘ Nature” of August 18) can be 
obtained from the Publishers at 5s. each, or 
post free for 5s. 6d. 


OFFICE OF “ NATURE,” ST. MARTIN’S ST., LONDON, W.C. 


| Pectens Bugula, 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 


| or preserved by the best methods :-— 
(ordinary impressions of which were pre- 


Sycon ; Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Aicy- 
onium ; iphora (preserved) ;” Leptoplana; Lineus, Amphiporv , 
Nereis, ite, Arenicola, Lanice, Terebella; Lepas, Balaov, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledoi.«, 
risia, Pedicellina, Hol lothuria, Asterias, ipus. 
Ascidia, Salpa (preserved), a Raia, &e., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “ NATURE.” 
s. To act Piaces Asroap:— 
1 80 Yearly 
om 6, Half-yearly 
7 6] Quarterly 


£s. ad. 
110 6 
om 6 
B o 


The telegraphic address of Nature is ‘‘ Puusis,’? LONDon. 


CHARGES FOR ADVERTISEMENTS. 
s. d. 
2 0 
Per Lineafter_ . ° 9 
One Sixteenth Page,or yr E ighth Col. 19 0 
One Eighth Page, or Quarter 
Column 


*Three Lines in Column Quarter Page, or Half 


a Column a 45 
Halfa Page, oraColumn 3 5 


o 1&6 Whole Page . 


* The first line being in heavy type is charged for as Two Saou. 


Cheques and Money Orders payable to MACMILLAN «+ CU., 
OFFICE: ST. MARTIN’S STREET, LONDON, 


Limited. 
WC, 
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Speciat Notice. 


In the issue of this Journal of a. 
fortnight hetrtce we shall make 


an annouricement of the 


UTMOST IMPORTANCE ALL USERS 


INDUCTION COILS 


either for Science Research or 
Electro-Therapeutic Work. 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, & Colonial Offices. &c. 


TTOWNSON & MERCER] 


EsTABLISHED 1798 (OVER A CENTURY). 


| RETAIL—89 BisHOPSCATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. £ 6. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


NEW PATENT 
GAS LIGHTERS 


By means of these lighters, which are 
simply held over the gas when turned on, 
matches are done away with, and there 
is no danger of fire. They can be carried 
in the waistcoat pocket. 


Price 1/- 


As convenient as switching on the Electric Light. 


each. 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C. 


LATEST IMPROVE 
DOUBLE-SURFACE 


CONDENSER. 


Overcomes the many disadvantages of 
previous patterns. which militate to a 
great extent their usefulness and gen- 
eral adoption in laboratories. 


FORM 
OF 


Patent applied for. 


Answers equally well for distillations with direct 
steam, ordinary distillations, or under reduced 
pressure. Easily cleansed by removing inner con- 
densing tube. 

In case of breakage (chances of which are re- 
duced to a minimum), any part may be readily 
renewed at very small cst, or, in fact, replaced 
from the stores of any ordinary laboratory. 

May be used in any position, with or without 
vacuum. 

Takes less than one-third the bench room of an 
ordinary Liebig type condenser. 


For distillations under reduced pressure, where 
fractions have to be separated, the fractionating 
end (as shown in Fig.) will be found extremely 
useful and convenient. 


Condenser, & 5/6; Fractionating End, 10/6; 
Complete Apparatus (as shown), BO/= 


SOLE MAKERS— 


Cc. E. MULLER, ORME & CO.., Ltd., 
148 HIGH HOLBORN, LONDON. 


lread Street Hill, 


Printed by RicHakp CLAy anv Sons, Limerep, at 7 & 


anv Co., L: 


THE STEREOSCOPIC COMPANY’S 


ARTIST’S 
REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical 
purposes, embodying every 
scientific requirement. 


The Ideal Conaia for BIRD PHOTOGRAPHY, NATURAL 
HISTORY SUBJECTS, PORTRAIT AND FIGURE 
STUDIES, ARCHITECTURAL & GENERAL WORK. 


Write for full particulars from . . 


THE LONDON STEREOSCOPIC COMPANY, 
106 & 108 REGENT ST., W., or 54 CHEAPSIDE, E.C. 


ESTABLISHED OVER YEARS. 


Queen Victoria Street, in the City ot London, and published by Macmitt \N 


MITED, at St. Martin’s Surcet, London, W.C., and THe MacmiLLtan Company, 66 Fifth Avenue, New York.—Tuurspay, Jan. 26, 1905. 
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[PRICE SIXPENCE 


Registered as a Newspaper at the General Post Office.]} 


[All Rights are Reserved. 


Newton's New Demonstrator’s 
“Transpaque” Lantern 


Has all the advantages 
of our well-known 
** Demonstrator’s ” 
Lanterns, and in 
addition will show 
orilliantly on the 
sereen, opaque 
objects or book 
illustrations, if not , 
larger than a 
large postcard. 


VERLAG VON GUSTAV FISCHER IN JENA. 


Von dem Tafelwerke 


VEGETATIONSBILDER 


herausgegeben von Dr. G. Karsten, Professor an der Universitit 
Bonn, und Dr. H. Schenk, Professor an der Technischen 
Hochschule Darmstadt 
sind soeben zwei neue Abteilungen erschienen, umfassend 
die Hefte 3 und 4, sowie 5—7 der II. Reihe. 


Zweite Reihe, Heft 3 und 4 (Tafel 13—24). 
Preis fiir den Einzelverkauf 8 Mark, fiir Abnehmer der ganzen 
Reihe der ‘‘ Vegetationsbilder"" 5 Mark. 

Prof. Dr. E. Stahl, Jena. 
Mexikanische Nadeltholizer. 
Mexikanische Xerophyten. 


Zweite Reihe, Heft 5—7 (Tafel 25—54). 
Preis fiir den Einzelverkauf 12 Mark, fiir Abnehmer der ganzen 
Reihe der ‘* Vegetationsbilder” 7 Mark so 
Prof. Dr. L. Klein, Karlsruhe. 
Charakterbilder 
mitteleurcpaischer Waldbaume lI. 
1, Larchen von der Baumgrenze des Hochgebirges. 
2. Arven von der Baumgrenze des Hochgebirges. 
3. Die ** Wettertannen.” 
4. Verbiss durch Weidevieh und Wild. 
5, Die Weidbuehen des Schwarzwaldes. 
6. Der peitschende und scherende Einfluss des Windes 
auf die Baumgestalt. 


“LONDON” 


MICROSCOPE. 


With Eye-piece inch, inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
W Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 
METEOROLOGICAL INSTRUMENTS. 


THE NEW: PATTERN COMBINED} BARO-THERMOGRAPH. 
The above instrument combines in one apparatus the Recording Baro- 
meter and Recording Thermometer, giving thus on one and the same chart 
continuous records of the atmospheric pressure and temperature for seven 
days. 
VERY SUITABLE FOR PRESENTATION. 
Illustrated Price List of Self-Recording Meteorological Instrumens 
or “Special” Illustrated List of Scientific goods suitable for 
Presents, Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, and 122 REGENT STR&ET. 


05 
rried — | 
| 
Light. 
\ 
| 
> | 
NEWTON & CO., 3 FLEET STREET, LONDON. 
GURE ’ 
VORK. 
E.C. 


CXXX 


NATURE 


[FERRUARY 2. 1905 


UNIVERSITY OF BIRMINGHAM. 
Facuities. 

SOIENCE, ARTS, MEDICINE, COMMERCE. 
Speciat ScHoot or Mopern LancGuacss. 
DEPARTMENT FOR TRAINING OF TEACHERS. 

Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 
Att Courses AND DEGREES ARE OPEN TO BOTH MEN AND WomEN 
STUDENTs. 
In the Medical School theve é isa separate Dissecting Room for Women 
with a quali) Woman ‘ator. 


Graduates of other haere may, after two years’ study or research, 
take a Master's Degree. 


Sylabuses with all information will be sent on application to the 
SECRETARY. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 


Srouing Classes in Chemistry, Metallurgy, Physics 
and Mathematics designed to meet the requirements of those 
engaged in Chemical, Metallurgical and Electrical 
industries and in trades associated therewith. 


Special Courses during the Lent Term :— 

GAS ANALYSIS ... CHarves A. Koun, M.Sc., Ph.D., F.I.C. 

METALLOGRAPHY C. O. Bannister, Assoc. R.S.M. 

Full curriculum for B.Sc. Examination ot London 
University in Experimental Sci coon is 
Teachers of the University. 


NEW TERM began MONDAY, JANUARY 49, 1995.- 


The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 

For details of the Classes apply at the Office of the Institute, or by 
letter to the PrinciPAL. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


The HALF TERM begins on FEBRUARY 23. 

The College provides instruction for Students preparing for the Uni- 
versity of London Degrees in Arts, Science, and Preliminary Medicine, 
also in subjects of General Education. 

There is a Hygiene Department and an Art School. 

Students can reside in the College. 

Two Entrance Scholarships, each one tenable for three years at the 
College, will be offered for competition in June, 1905. 


DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 
Students are admitted to the Training Course in October and in January. 
The Course includes full preparation for the examinations for the Teaching 
Diplomas granted by the Universities of London and Cambridge, held 
annually in December. 
Full particulars on application to the Principat. 


TU 
CORRESPONDENCE. 


For Matriculation, B.A, Scholarships, and Professional Preliminaries 
Tuition i in Latin, Greek, French, German, Italian, Mathematics, Mechanics, 
Physics, C hemistry, P. ychology, Logic, Political Economy, Book keeping. 
Tre Staff includes Graduates: f Oxford, Cambridge, London, and Royal 
Universi 1es.— Address Mr. J. Cuan: Byron, B.A, Burlington ’Correspond- 
ence College, Clapham C.mmon, London, S.W. 


WANDSWORTH TECHNICAL 
INSTITUTE. 


SECONDARY DAY SCHOOL, 


An ASSIS'A MASTER for French (modern conver- 
sational methods) and some general frm work. (ommencing salary, 
£120 to &150, ac. ord: g to qualifications and experience. 
Applications to be made befure February 20 on forms supplied by the 
Rar, from whom ‘urther particulars can be obtained. 


For Sale.—Extensive Collections of pritish 
Lepidoptera, Coleoptera, Tropical Butterflies, Cabinets, &c. Correctly 
nained type collections at very moderate prices.—Particulars from 
A, Foxp, Hillside, Sunnyhill, Pokesdown, Bournemouth, 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.c. 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES. 
. E. Mackenzig, Ph.D., 
Chemistry Woe, PRD, BA 
fAveser GrirFitus, D.Sc. 
Owen, B.A., B.Sc. 
\B. W. Crac, B.Sc. 
. H. Smart, M.A. 
Mathematics Bint, B.Sc 
A. B. M.A., D.Sc. 
Botany ... { F. E. Fritscn, Ph.D. B.Sc. 
Zoology ... ain H. W. Untuank, B.A., B.Sc 
Geology & Mineralogy .. Geo, F. Harris, F.G.S. 
Assaying, Metaliurgy & Mining. Gero. Patcuin, A.R.S.\\ 


RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes 


EVENING CLASSES also in Biology, Physiology, Practical Geomet,, 
Building and Machine Construction, Steam, Theoretical and Applic¢ 
Mechanics, Land and Quantity Surveying, and Estimating. 

Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


EGYPTIAN GOVERNMENT. 
MINISTRY OF PUBLIC INSTRUCTION. 


The post of PROFESSOR of PATHOLOGY and BACTERIOLO\ \ 
at the School of Medicine, Cairo, is vacant. Pay, £800 per annum, priv:.:« 
practice not allowed. Applicants should forward copies of testimonials : 
such other documents as are mentioned in the printed particulars respect 
the post, which may be obtained from the Secretary of the Conjoint Boar: 
of England, Examination Hall, Victoria Embankment, London. = 1 hc 
latest mail by which applications may be posted will leave London « 
Friday, February 17. Applications to be addressed to the Directo, 
Government School of Medicine, Cairo, Egypt. « 


KING’S COLLEGE. 
(UNIVERSITY OF LONDON.) 


The Council ‘invite applications for the following posts :— 

1. PROFESSOR OF 

2. PROFESSOR OF ZOOLOGY 

3. ASSISTANT PHYSICIAN or ASSISTANT SURGEON 

for DISEASES of the THR 
Applications should be sent in by March 15, 1905. 
For conditions apply to the Secretary. 
WALTER SMITH, Secretary 


Manager of Scientific Instrument Factory 
Wanted. Workshop and electrical experience indispensable. Pro- 
gressive salary. Give all particulars. Endorse ‘‘ Private.”"—REYNOL\)s 
AND Branson, Ltp., Leeds. 


Physics... 


The Advertiser would be glad to purchase 
in Parts, a few weeks after dates of issue, (1) ‘‘ The Philosophica! 
Magazine”; (2) ‘‘Science Abstracts.” Also within six months of 
publication, bound or unbound volumes of ‘* The Philosophical Trans- 
ge of the Royal Society.” Please apply, stating prices asked, to 

Nature Office. 


ere Museum for Sale. 
chology, Geology, Ornithology, 
Weapons, Polished Stones, Eggs: all named and classified, with smal! 
library. Boxed in trayed Cabinets. 30 years’ collection. Apply, 
Rickarps, Seldown, Poole. 


Includes Con- 
Piscatology, Osteology, Arms, 


Unusual opportunity occurs for purchase of 
Unique Valuable Conchological Collection, in Trays in Cabinets, 
classified and mostly named, belonging to scientific man. Reply 
Rickarps, Seldown, Poole. 


TYPE-WRITING UNDERTAKEN By 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 

al, thorough acquaintance with Modern Languages). Research 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


DRAWING INSTRUMENTS. 


Best Make and Finish. 
SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 
Obtained through any Optician. 


ROBERT NICHOLL, 153 HIGH HOLBORN,®LONDON 
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APPARATUS 


to determine the 


COEFFICIENT 


of the 


EXPANSION 
OF AIR 


after Dr. H. STROUD. 


Simple and rapid in use. 
Accurate results can be 
obtained. 


Price 


SOLE MAKERS- 


BRADY & MARTIN, Li, 


Scientific Apparatus 
NEWCASTLE - UPON - TYNE. 


Makers and Dealers in all kinds of Chemical and Physical 
Apparatus for Schools and Colleges, Works’ Laboratories 
and Special Research Work. 
CONSTRUCTION OF NEW FORMS OF APPARATUS 
UNDERTAKEN. 


NATURE 


ABLOID 
PAOTOGRAPAIC 
CAEMICALS 


NO WEIGHING 
NO MEASURING 
NO WASTE 


ALWAYS READY 
ALWAYS ACCURATE 
ALWAYS RELIABLE 


s 
: ‘TABLOID’ 
Accelerator 


HANDY INANY DARK ROOM 


STO 


Pyregaitic A 


Seld by all Chemists 
and Dealers. 


BURROUGHS WELLCOME & Co. 


SNOW HILL BUILDINGS, LONDON 


W. WILSON. 
STUDENT'S SPECTROMETER. 


Telescope and prism 
reading to I 
min. ; clamp and fine 
adjustment to both. 
Rack-motion to tele- 
scope; prism table 
adjustable vertically 
and horizontally. Ad- 
justable slit to colli- 
mator. Protected 
circle. In case. 
£600 
A very large number of these instruments have been sold, 
and have given exceptional satisfaction. 


1 BELMONT STREET, LONDON, N.W. 


a@ See illustrated article, ‘‘Invar and its Applications,” 
‘*Nature,"’ December 8, 1904. 


iN WA Fe 


The Alloy of Nickel Steel which has an extremely 
small Coefficient of Expansion. 


BASE-LINE MEASURING APPARATUS, PENDULUMS, BALANCES 
FOR WATCHES AND CHRONOMETERS. 

N.B.—Inyvar Pendulums are not made by old-fashioned methods, rule 
of thumb, or trial and error. Instead of looking up the coefficient of ex- 
pansion in a book, the actual coefficient of expansion of every melting of 
Invar is speciaily measured at the National Physical Laboratory, also that 
of the Alloy used for the bobs. The calculations are made by one of the 
most distinguished mathematicians in England (D.Sc., London, &c., &c.). 
The result is that each pendulum will give accurate results from the first. 
The First Grade Pendulums are made from materials individually tested 
and calculated throughout. 


J. H. AGAR BAUGH, 92 Hatton Garden, London, £.C. 


Telegraphic Address: ‘‘ VoipER, Lonvon.” 
Telephone : No. 4722 Holborn. 


comprising 44 < 3} Screen 
plate, special dark slide, » & ip 
exposure board, folding 


Apparatus for the 
HURTER & DRIFFIELD 
Method of 
Speed Determination. 


Exposing apparatus for im- 
pressing a series of exposures 
upon a plate, consisting of ma- 
hogany case fitted with sliding 
shutter in front and special form 
of single dark slide on door at 
back; accurately cut sector in 
accordance with Messrs. Hurter 
& Driffield’s specification, 12-in. 
diameter, impressing nine ex- 
posures on the plate, mounted 
on steel axle running in long 
gun metal bearings, driving 
pulley, complete, dull black 
celluloid finish, inside and out, 
complete as shown, 


The CHAPMAN JONES Patent Plate Tester. 
(SANGER-SHEPHERD & CO., Sole Makers.) 
A simple instrument for 


testing photographic plates ~ & 
and films; examination of 
plate shows: (1) Sensitive- = - 
ness or Speed; (2) Range 
of Gradation ; (3) Possible 
range of Exposure; (4) fa = 
Colour Sensitiveness: (5) he ow 
Grain; (6) Halation; (7) je] 
Dark-room 
LT 
Instrument complete, 


candle shade, adjustable 
candle holder, and standard candle, in neat case with book of working 
instructions, 37/6. 
© Send for New Booklets, post free to readers of ‘‘ Nature.” 
SANGER-SHEPHERD & CO., 
5,6 7 GRAY’S INN PASSAGE, RED LION STREET, 
HOLBORN, LONDON. 
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SLIDES 


In all branches of NATURAL BisTORY. from 6/- per dozen. 
ver 20,000 in tock 
(As supplied to the Principal Universities, Technical Schools, &c.) 
Send fox ERS to the actual TT 
FLATT TT, Ltd 
Dealers in po «wn Microscopical, 48 Deansgate, Manchester. 
LaBorATORies : 16 & 18 CHurch Roap, Loncsicut, M/o. 
N.B.—Special Series of 48 Microscopical . Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series, 1/- net 


RNS, MICROSCOPES, NATURE STUDY appliances, &c. 
PHOTO-MICROGRAPHIC APPARATUS. LEACH'S LANTERN SCOPE. 


Speciality. LANTERN from Negatives, Book Illustrations, &c. 
Correspondence invited. 


TC SCIENCE LECTURERS. 
HUGHES’ PHOTO ~-ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price 27 70. The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 


See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New ours drogen Microscope. Science Lanterns for Class De- 
monstration. M cent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplie 'to the Royal Polytechnic Institution, Dr. H. GRaTTAN 
GuINNEss, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4- -inch Condensers, 4-wick Lamp, Portrait Combination front 

s, 185. 6d. arvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over :80 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d.; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spsciatist, 
Brewster House, 82 Mortimer Road, Kingsland, N. 
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ON SALE. 


Astronomical Telescope, by Dottonp, 4” Object Glass, on Altazi- 
muth Stand, 4 Eyepieces, £ rte 34" ditto for £10.—Petrological Micro- 
scope, by Wat SON, cost £13, ‘offered £6 6s.—Portable icroscope, 
by BEck, in pigskin case, cost £10, offered £4 10s.—Warson’'s 
**Fram,”’ in spotless condition, with Substage Abbe Condenser, 2 Eye- 
pieces, and 3 Objectives, all by Watson, 1’ "4, & po” Oil Immersion. offered 
at £11.—Student’s Microscope, by BAKER, with 1” and }” Objectives. 
£4 10s.—Another, standard size, by Warp, of Manchester, with 1” 
and }”, for £2 5s.—Prismatie Binocular, gx, by VoIGTLANDER, for 
£5.—2}” Telescope, in sling case, by Warson, for £3.—Second- hand 
Cabinets, for Entomological and Petrological Specimens and Birds’ Eggs, 
at very low prices.—First-class Optical Lantern, fitted for ordinary 
work and for Science Demonstrations, £3 10s.—Particulars on applica- 
tion.—Cheap Microseope Slides. 


Rev. H. MILLS, Greenside, Kendal. 
ELECTRICAL and EXPERIMENTAL 


GLASS BLOWING. 


HELM, 
: 66 HATTON GARDEN, LONDON. 
. Glass Blower & ACTUAL MAKER of ad? kinds of X-Ray ani 
. VACUUM TUBES, Glass Instruments, Mercury Pumps, &c. 
Any kind of Glass Apparatus made from sketch, or 
repaired, for Scientific Men and Laboratories. 
Lessons and Performances given here, or at Colleges, &c. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B "A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Pf oer Street 
(to which Address Subscriptions should be se 

London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd 


NATURE 


Crown 8vo. 


POPULAR LECTURES and AD- 
DRESSES. 


By Lord KELVIN, F.R.S. In Three Vols. 


Vol. I. THE CONSTITUTION OF MATTER. 
Second Edition. 7s. 6d. 


Vol. II. GEOLOGY AND GENERAL PHYSICS. 
7s. 6d. 


Vol. HI. PA 


On LIGHT. 


The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE 

or Licgutr. II. On Licgur as A MEANS OF INVESTIGA- 
rion. III. ON BENEFICIAL EFFECTS OF LIGHT. 7s. 6d. 
SOUND: a SERIES of SIMPLE, 
ENTERTAINING, and INEX- 


PENSIVE EXPERIMENTS. 
By A. M. MAYER. 3s. 6d. 


MODERN VIEWSof ELECTRICITY. 
By Sir O. J. LODGE, LL.D. Illustrated. 6s. 6d. 


A CENTURY of ELECTRICITY. 


By T. C. MENDENHALL. 4s. 6d. 


PERS ON NAVIGATION. 7s. 6d. 


MACMILLAN 


THE ORIGIN 


SERIES. 


Crown 8vo. 


CHEMISTRY 
GRAPHY. 
By Prof. R. MELDOLA, F.R.S. 


of PHOTO- 


Illustrated. 6s. 


TIMBER, and some of its DISEASES. 


By Prof. H. M. WARD, M.A. Illustrated. 6s. 


DISEASE IN PLANTS. 


By Professor H. M. WARD, M.A. 7s. 6d. 


FLOWERS, FRUITS, and LEAVES. 


By Lord AVEBURY, F.R.S., D.C.L., LL.D. Illustrated. 
45. 6d. 


ON BRITISH WILD FLOWERS, 


CONSIDERED 
to INSECTS. 


By Lord AVEBURY, F.R.S., D.C.L., LL.D. Illustrated. 
45. 6d. 


RELATION 


in 


and METAMOR.- 
PHOSES of INSECTS. 
By Lord AVEBURY, F.R.S., D.C.L., LL.D. With 
Illustrations. 35, 6d. 
ARE THE EFFECTS OF USE AND 
DISUSE INHERITED? 


An Examination of the View held by Spencer and Darwin. 
By W. PLATT BALL. 3s. 6d. 


AND CO., LIMITED, LONDON. 
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Rapium CLOCKS.” 


Having made a special study of these instru- 
ments, we are in a position to supply :— 


1. FOR THE... 
LECTURE TABLE 


(as ILLUSTRATED). 


2. FOR LANTERN . 
SLIDE USE. . 


Discharging every 40 to 100 
seconds according to quantity 
of Radium. 


PRICES will be quoted by 
return post. 


WE HAVE RECEIVED THE FOLLOWING 


CALCIUM METAL 


(In bars averaging 4, 8, and 16 oz. each), 


1/SG per oz. 
Post Free within U.K. 


Titanium metal. Caesium oxide. 
Lithium ” Cerium ” 
Selenium ” Glycinum ” 
Tellurium ” Didymium ” 
Silicium ” Lanthanum ” 
Thallium ” | Ytterbium ” 
Zirconium ” | Yttrium ” 
Uranium ” Rubidium ” 
Vanadium ” Erbium ” 
Rhodium ” Neodymium ” 
Indium Samarium 


Tantalium ” | Praseodymium 
Platin.-Magnes. cyan. Platin.-Thorium cyan. 
” Lith.-Rubid. Potass. ” 

” Cobait ” Gadolin: oxalat: 
” Ammon, ” Lithium fiuor silicate. 


Kindly Note.—We cannot send 
these clocks by parcel post nor 
lend them on hire. 


We make a special feature of CHEMICALS 
and APPARATUS of all kinds. 
PRICE LIST FREE. 


TERMS ON APPLICATION. 


RADIUM ON HIRE. 


W. MARTINDALE, 
MANUFACTURING CHEMIST, 
10 NEW CAVENDISH ST., LONDON, W. 


Telephone: 1797, PADDINGTON. 
Telegrams: MARTINDALE, CHEMIST, LONDON. 


PRICES ON APPLICATION. 


| We are prepared to quote special rates for SODIUM 
and POTASSIUM in quantities. 


RADIUM BROMIDE 


of highest power manufactured. 


Professional Men, Universities, Schools, &c., allowed special terms. 
ARMBRECHT, NELSON & CO., 
Tl & 73 DUKE ST., GROSVENOR SQUARE, W. 


| {| Goods may be returned if not approved of, when money will be refunded. 
| 


Accurate and 
Inexpensive. 


21/ 
Bu 
THE NEW PATENT 
PIESMIC BAROMETER. 
Descriptive To be obtained of all Opticians, or 
Pamphlet the SOLE MAKERS, 
Post Free. DARTON &CO., 
CLERKENWELL OPTICAL WORKS, 
142 ST. JOHN STREET, LONDON, E.C. 


SALE. 


80 moving coil ammeters and voltmeters. 
6 moving Coil reflecting and pointer galvanometers. 
8 hot wire ammeters and voltmeters. 
50 electromagnetic ammeters and voltmeters. 
60 dynamos and motors, direct and alternating current. 
40 ironclad regulating rheostats. 
20 transformers and choking coils. 
10 induction coils, 10-ineh spark. 
8 mercury jet breaks. 
Standard condensers, Wheatstone bridges, static machines, 
switches, cables, &c., by various makers, at low prices. 


6. ROWRON, 57 EDGWARE RD., LONDON, W. 


LARGE INDUCTION COILS 


n 
a ° 


er SCIENTIFIC RESEARCH 
WORK & RADIOGRAPHY. 


With adjustable condenser and primary, and (if desired) 
wound on the multisectional principle. 


JUST OUT, 
NEW PORTABLE HIGH FREQUENCY 
APPARATUS. 
Registered design—giving genuine High 
Frequency Currents. 
Price with Accumulator, £10 10 O. 


HARRY W. COX, Ltd., 
ACTUAL MANUFACTURERS, 


4a ROSEBERY AVENUE, & 15-21 LAYSTALL ST., LONDON, E.C. 
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REYNOLDS & BRANSON, 


Sole authorised makers of the STROUD & RENDELL 
LANTERN, as made by us for the leading Universities. 


NEW SCIENCE LANTERN for 1905. 


A reliable Lantern for all purposes, made entirely of Copper 
and Polished Brass. It presents a very attractive appearance. 


The optical parts are carefully selected, and of superior quality. 
The open stage is well suited for shewing apparatus. 


With 
4in. Condenser 


PRICE 


£4 10s. 


LANTERN 


and Compound 
Objective. 


ONLY. 6” or 9” focus. 


NERNST BURNER, extra, rom 19/6. 
LIME-LIGHT BURNER, extra, from 7/6. 
ARC LAMP, extra, from 30/- 

Delivery from Stock. 


The above Lantern can be supplied fitted complete as a 
STROUD & RENDELL LANTERN, all in Metal or Wood, 
complete with Prisms, £8. 


Write for Particulars, also Catalogue of Lantern Slides. 


14 Commercial Street, LEEDS. 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Rd. No, 420,297.) 

This Instrument has been designed to meet the re 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools fo: 
Demonstration purposes. 

The construction is on that of the well-known “ Fortin” 
principle. The level of the cistern mercury is reducib!« 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, an 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being reac 
to ‘or inch and ‘1 millimetre. It is mounted on a wel! 
polished, solid mahogany board, with plates for attach 
ment to wall, opal glass reflectors for reading off, anc 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered 
and the scales are silvered brass. 

We confidently recommend this Instrument for use a 

a ‘* Standard ’’ in Colleges and Schools, private Observa 
cain: and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 


or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
price. 

NaTuURE says Provides an accurate instru 
ment at a moderate cost.” 

FULL SIZE STANDARD BAROMETER .. 
same design, bore o’5” diameter, inches and millimetre 
scales, verniers reading to o’oo2 inch and o*1 m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, £7 10 O 


Sole Manufacturers and Proprietors of the 
Registered Design. 


PASTORELLI & RAPKIN, Lto. 


46 HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 1750. 
Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn 


1/roth scale. 


JOHN J. GRIFFIN & SONS, Ltd. 


MANUFACTURERS OF 


SCIENTIFIC APPARATUS. 


COMPLETE EQUIPMENTS IN 
APPARATUS & CHEMICALS 


FOR CHEMICAL, 
BACTERIOLOGICAL, 
ELECTRO-CHEMICAL, 
METALLURGICAL 
AND AGRICULTURAL 
LABORATORIES. 


SOLE DEPOT FOR 
KAHLBAUM' S CHEMICALS. 


SARDINIA ST., LONDON, W.C. 


LIBRARY 


186 STRAND, LONDON, W.C., 


and at the 


RAILWAY BOOKSTALLS, 


to which the books are jorwarded 
to subscribers’ orders carriage free. 

IT EMBRACES ALL THE MOST IMPORTANT BOOKS, 
BIOGRAPHIES AND MEMOIRS, TRAVEL AND SPORT, 
HISTORY, THEOLOGY, SCIENCE AND SOCIOLOGY, 
NATURAL HISTORY, LITERATURE AND ART, POETRY 
AND ESSAYS, TOPOGRAPHY, FICTION, REVIEWS, 
AND MISCELLANEOUS WORKS. 


NEWEST & BEST BOOKS ADDED AS PUBLISHED. 


Over 800 Branches to which Subscribers may be transferred. 
Terms and Particulars on application. 


Many Thousands of SURPLUS LIBRARY BOOKS 
and VALUABLE NEW REMAINDERS OFFERED 
AT GREATLY REDUCED PRICES. 
Works of Standard Interest in all branches of Genera! 
Literature, suitable for Students, Institutions, Libraries, 
Presents, "&e., Carriage Free to any of the Railway 
Booksta!!s. 

MONTHLY CATALOCUE (150 PACES) FREE ON APPLICATION. 


186 STRAND, LONDON, W.C. 


HEAD 
OFFICE: 


- 
were ip 
vi 
| 175] 0 
| 
| 
| 
~~ 
| 
‘ 
ay 
| 
| 
| 
| 
et 
| 
| 
| 
| 
4 
he 


FEBRUARY 2, 1905] 


NATURE 


| 
| 
| 
| 


HILGER, "LTD MABRS 


Prisms of Glass, Quartz, eatand Spar, and other Materials. 
Plane Parallel Glass of any desired accuracy. 


Nicol, Foucault, Hartnack, Thompson, Rochon, Wollaston, and other | J 
Polarising Prisms. : 


Special and Experimental Optical Work a Speciality. 


75a CAMDEN ROAD, LONDON, 


Awarded Gold Medal St. Louis Exhibition, 1904, 


N.W. 


Telegraphic Address :—*‘ Sphericity, London.” 


CATALOGUE (“A”) OF SPECTROSCOPES ‘AND SPECTROSCOPIC ACCESSORIES GRATIS. 


A SILVER 
and a BRONZE 
MEDAL 


have been awarded to the 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump 


at the 
ST. LOUIS EXHIBITION. 


A mechanical pump giving a vacuum 
comparable with that obtained by a 
mercury pump. 

Price from Write for 
List F. 45. 


Pulsometer Engineering C212 


Nine Ironworks. Reading. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 


i Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 

Burettes, CATHETOMETERS, Clinometers, Drawing 

Instruments, Eudiometers, Gas, Steam and Water 

Gauges, Hydrometers, MICROSCOPES, Plane 

Tables, POLARIMETERS, — 
FINDERS, SEXTANTS, Spectroscopes, Sp 

meters, Sunshine Recorders, THEODOLITE "wind 

Vanes, &c., &c., &c. 


Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


pa Exceptional Terms to Colleges, Institutiors, &c. 
Quotations submitted for Laboratory Outfits or Single Instruments. 


THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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MACMILLAN & CO.’S LIST. 


NEW EDITION REVISED IN ACCORDANCE WITH THE FOURTH GERMAN EDITION. 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF AVOGADRO’S 
RULE AND THERMODYNAMICS. By Professor WALTER NERNST, Ph.D., of the University of Géttinge», 


8vo. 155. net. 
»*, The revision of this standard treatise has been executed by Dr. R. A. LEHFELDT. 


THIRD EDITION. Entirely Re-written and Enlarged. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, 
FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M.A., F.1.C., &c. With 88 Illustrations and Numerous Tables. In 2 Vols. 
Medium 8vo, gilt tops, 36s. net. 
NATURE—* The standard English book of reference on the subject.” 


THE LABORATORY COMPANION TO FATS AND OILS INDUSTRIES. ly 


Dr. J. LEWKOWITSCH, F.I.C., F.C.S. 8vo. 6s. net. 


A LABORATORY GUIDE IN ELEMENTARY BACTERIOLOGY. By Wut. 
sgn — Ph.D., Assistant Professor of Bacteriology, University of Wisconsin. Third Revised Edition. 


MODERN THEORY OF PHYSICAL PHENOMENA, RADIO-ACTIVITY, IONS, 


ELECTRONS. By AUGUSTO RIGHI, Professor of Physics in the University of Bologna. Authorised translation 
by AUGUSTUS TROWBRIDGE, Professor of Mathematical Physics in the University of Wisconsin. Crown 8vo. 55. net. 


NOTES AND QUESTIONS IN PHYSICS. By Joun S. Suearer, B.S., Ph.D, 


Assistant Professor of Physics, Cornell University. 8vo, 7s. 6d. net. 
By H. S. HALL, M.A., and F. H. STEVENS, M.A. 


LESSONS IN EXPERIMENTAL AND PRACTICAL GEOMETRY. By H. 5S. 


HALL, M.A., and F. H. STEVENS, M.A. Crown 8vo. Is. 6d. 


AN INTRODUCTION TO THE CALCULUS. Based on Graphical Methods. By 
GEORGE A. GIBSON, M.A., F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical 
College. Crown 8vo. 35. 6d. 

EDUCATION.—* Mr. G. A. Gibson has written a 7yeatise on Graphs and an Introduction to the Calculus. Both these are 
perfectly reliable, and are remarkable for their cheapness, They furnish admirable introductions to the study of graphs and the 

Calculus, and their various applications. 


GRAPHIC STATICS. By T. Avexanper, C.E., M.Inst.C.E.J., M.A.I. (Lom. causa), 

Professor of Engineering, Trinity College, Dublin; and Professor A. W. THOMSON, D.Sc., C.E., Member Inst. 
{ Engineers, Scotland. A Graduated Series of Problems and Practical Examples, with numerous Diagrams all drawn to 
Scale. 8vo. Limp Cloth. 2s. 


SCIENCE OF COMMON LIFE (Being a New Edition of ‘‘ Experimental 


HYGIENE”). By A. T. SIMMONS, B.Sc. (Lond.), Associate of the Royal College of Science, London, and E. 
STENHOUSE, B.Sc. (Lond.), Associate of the Royal College of Science, London. Globe 8vo. 2s. 6d. 


FEBRUARY NUMBER NOW READY. 


THE 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
PRICE SIXPENCE. YEARLY VOLUME, 75. 6d. NET. 
PRINCIPAL CONTENTS. 


Greek in the Secondary School. By W. H. D. Rouse, Litt.D., E. L. Milner-Barry, M.A., and F. W. 
Sanderson, M.A.—Secondary Schools and the Universities. I. The University of London.—Oral Examinations 
in Modern Languages. By Dr. E. R. Edwards.— Studies in School Management. II. School Records and Registers, Teachers’ 
Work Books and Scholars’ Journals. By J. W. Jarviss—Lanterns for School Use. (Illustrated.) By Albert 
Griffiths, D.Sc.—The Study of Tennyson’s Poems. (Continued.) By Laurie Magnus, M.A.—Girls’ Schools in Sweden. Ly 
Edith Ball—The January Educational Conferences. — Assistant-Mistresses’ Salaries. — Correspondence: The 
Teaching of Dynamics in Schools. By T. Percy Nunn, M.A., B.Sc., T. J. Gardner, and Prof. George M. Minchin, 
F.R.S.—The Place of Arithmetic in Primary Education. By P. Alder-Barrett.—Dramatic History. By Clara 
A. Warren.—School Certificates as Leaving Certificates. By M. J. Gardiner.—The Text-Book in the Teaching of 
Science. _ By G. C. Donington, B. A.—Registration of Teachers, Column B. By the Rev. G, C. Chambres, M.A.—A. Dum:s, 
**Jacomo.” By Frank Walton, M.A., and Your Reviewer. 


MACMILLAN AND CO., LIMITED, LONDON. 
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PHGENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
Moderate Rates. Absolute Security. Hlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 1851. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 2}% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


MICGROSCOPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to | 


WATKINS & DONCASTER, 


JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
.MICROSCOPICAL PETROGRAPHY, 


now being issued in.Twelve Monthly Parts, each Part containing Four Fine | 


Half-Tone Plates, and also Four actual Rock Sections. 
Subscription in advance, either Monthiy, 7/-; Quarterly, 21/-; 


or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. | 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
ther specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


LANTERN SLIDES. 
Collection of Lantern Slides for Lectures on 
A. PETROLOGY. 
Arranged by Professor Dr. K. BUSZ of Minster. 
t. The Mode of Occurrence of Rock- forming 
Minerals: so Slides .. 
2. Do. taken by crossed nicols 20 Slides ... 
3. The of meets; forming Minerals : 
Slides ... 
3a. Do. 50 Slides.. -_ 
4. The Struetures of Rocks: 36Slides Z 
5. Collection of typical Rocks, taken in ordinary 
light : roo Slides 
60 Slides ... 
taken under crossed nicols : 73 Slides 
Do. 45 Slides ... 


GEOLOGY & PALEONTOLOGY. 
ina by Professor Dr. F. J. P. van CALKER of Groningen. 
Paleontological Problematica : 30 Slides 42 20 
Historical Geology (Type — a Collection): 
30 Slides... ° 
3 Tectonic Geology : 30 Slides. “ne 
a. Protozoa Radiolaria): Slides 5 
Pisces : 30 Slides ... va 
Reptilia and Aves: so Slides 
Mammalia: 70 Slides ... 
The collection of slides of Voleanoes| ‘and ‘Crystallography “wil 
soon be ready. 
Detailed Catalogue of Lantern slides in preparation; prospectus post 
h. 


| free. Single slides are sold at 1s. 6d. eac 


Dr. F. -KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 
SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


| A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY. —Objects for Naturc Study, Drawing 
Classes, &c. 


| Birds, Mammals, &c., Preserve’ and Mounted by First-class 


Work ven true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
fe Our Catalogue (96 pp.) Post free on application. 


MARINE BIOLOGICAL ASSOCIATION | 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; a. Obelia, Sertularia; Actinia, Tealia, Caryophyliia, Alcy- 
onium; niphora (preserved) Leptoplana; Lineus, Amphbiporus, 
Aphr 


Nereis, ite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus. 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Piymouth. THE DIRECTOR. 


| a5 Specimens, 5/6; 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 

50 do., 10/6: 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

4 large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 


| THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 


Communications to the Editor. 
SUBSCRIPTIONS TO ‘‘ NATURE.” 


Places Aproap:— s. d. 


The telegraphic address of Nature is ‘‘ Puusis,’? LONDON. 


CHARGES FOR ADVERTISEMENTS. 
s. a. s. d. 


110 6 “Three Lines in Column 
oss 6 sod 9 a Column 115 
ne Sixteenth Page, or ig thCol. 10 o 
8 o One Eighth Page, or Half a Page, oraColumn 5 
Column - (618 6| Whole Page. . 6 € 00 
* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : ST. MARTIN’S STREET, LONDON, W.C. 


Yearly . 1 8 o 
Half-yearly om 6 
(Quarterly o 7 6 


Yearly 
Half-yearly 
Quarterly 


Quarter Page, or Half 
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IMPORTANT ANNOUNCEMENT. 
)'Arsonval’s Latest (904) Apparatus, 


DISPENSING WITH COILS & INTERRUPTERS. 


For producing, perfectly regulating, and exactly measuring 


X-RAYS & HIGH-FREQUENCY CURRENTS. 
(Protected by Numerous Patents.) 
SILENT IN WORKING, SIMPLE IN MANIPULATION. 
This apparatus has been already installed by many of the chief workers in Electro-Therapeutics in France and Englan¢ 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 7” woo” 


where the apparatus may be seen working. 


WATSON’S MICROSCOPES & OBJECTS. 


Watson's New ‘*‘Club” Microscope, An Instrument of full size of | New Slide of Radium for Microscope. Shows Scintillations 
most modern design. Especially arranged for the use of Amateurs. brilliantly, and easily managed—quite new ae =m eo 
Monocular, £15; Binocular, £18. | 

| Human i’s met ove 

Watson's well-known Van Heurck and Edinburgh Micro- Beautiful Polyzoa. Crstatella with Slatoblasts 
scopes have been re-modelled in the Stage and Foot, and give even Celenterata—Campanularia, Obelia, Clytia, and many others, 

The Watson-Conrady Condenser System is of new computation, and composed of Diatoms, 
is expressly designed for Photo-Micrography. | maken geal ive of Insects arranged to represent’ Sprays, 


New Aplanatic Magnifiers. New Objectives. Everything Bouquets, and Vases of Flowers, always interesting and 
for the Microscopist. attractive ... 16, 15/-, 21/+ and 42 


7, Write for Catalogue No. 3 of Micro. Objects, together with newly 
For all the above see Watson's 158-page Catalogue of Microscopes, sent published supplementary list of Slides, giving details of recently 
post free. added specimens, post free. 


(SPINTHARISCOPE for observing the Scintillations of Radium. The very best. Price 21/- 
SPECIALITIES :—\STRUTT’S RADIUM CLOCK. Price according to quantity and quality of Radium included. 
(RADIUM of MAXIMUM activity in stock, also of medium and moderate activities. Send for particulars, 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


ESTABLISHED 1837. BRANCH—16 Forrest Road, Edinburgh. 


COUNTRY House LiGHtTinGe 


LARGER 
INSTALLATIONS 
GIVE STILL 
MORE REMARKABLE 

SYSTEM KNOWN. RESULTS. 


FAR 
THE MOST 


ECONOMICAL 


gy ENGINE AND DYNAMO, fuel hour by usi CROSSLEY 
-8.D. be obtained for of fuel per hour by using a 
Electric Current for 100 combined, running on a CROSSLEY SUCTION GAS PLANT. 


naineseaien Full particulars and testimonials on reference to 
CROSSLEY BROS., LTD., OPEN SHAW, MANCHESTER. 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of any THE ADON aresten Mounted in Aluminium. 
small lens without disturbing Measures 3} ins. long, r} ins. 


plates or films which may be la diameter, weighs 4} ounces. 
csiiihacinciesdeainin PRICE, including Solid Leather 


Can be used alone for higher Case, 10 O nett. 
magnification or larger plates. / 


ILLUSTRATED BOOKLET with 
An excellent lens for all Specimens of Work 
artistic photography. PATENT. FREE. 


J. HH. DAL.LMEVER, |I).,25 Newman St., London, W. 


yinted by RICHARD CLay AND Sons, LimiTED, at 7 & 8 bread Street Hill, Queen Victoria Street, in the City 0 London, and published by MacmiLan 
Co., LrmiTEp, at St. Martin's Street, London, W.C., and THe Comrany, 66 Fifth Avenue, New York.—THursbay, Feb. 2, 1905. 
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GENERAL LIBRARY, 
UNIV. OF MICHL 


FEB 28 1905 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 


bad Nature trusts the mind which builds for aye. 


**__WoRDSWORTH. 


_No. 1841, VOL. 71] 


TH URSDAY, FEBRUARY 9, 


[PRICE SIXPENCE 


1905. 


~ Registered as a Newspaper at the General Post Office.} 


[All ‘Rights are Reserved. 


NEWTON & CO.’S 


“DEMONSTRATOR’S” LANTERN. 
FOR LIMELIGHT OR ELECTRIC. 


With Prism for Erecting, 
and for Vertical Projection. 
Price £10 10s. 
—— for general 


8 FLEET ST,, scientific work. 


THIS SEASON'S 


CATALOGUE OF 
SLIDES, &c. 
POST FREE. 


The most simple 
and efficient 
Single Lantern 
yet constructed 


MOVING COIL 


CELL-TESTING VOLTMETER. 


‘0218 


Mounted in handsome Nickel-plated Gm, 22/6. 
with flexible connections, 0-6 volts ... 


JOHN J. GRIFFIN & SONS, LT 
20-26 SARDINIA STREET, 
LINCOLN’S INN FIELDS, LONDON, W.C. 


REYNOLDS & BRANSON, (tc. 
Chemica! and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical —\ Teddington, fitted for Gas, Water 
lectricity. 
Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Lilustrations, free on application. 
ee BENCHES AND FITTINGS TO SUIT ALL => 


UIREMENTS. 
COMMERCIAL STREET. LEEDS. 


NEGRETTI & ZAMBRA’S 
TRAVELLER: SORENTO 


Aneroid Barometer, with altitude scale, Pocket Compass, with patent 
dial, and a Thermometer having Fahrenheit and Centigrade Scales (or a 
Clinical Thermometer may be substituted), from £4 ros. to £7 10s. 


Can also be had mounted in Gold or Silver. 
VERY SUITABLE FOR PRESENTATION. 


**Special” Illustrated Price List of Instruments suitable for 
Presents free by post to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL; 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 
Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 
SpeciaL ScHoot oF Mopern LANGUAGES. 
DePaARTMENT FOR TRAINING OF TEACHERS. 
Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Att CoursEs AND DEGREES ARE OPEN TO BOTH MEN AND WOMEN 
STUDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


Evening Classes in Chemistry, Metallurgy, Physics 
and Mathematics designed to meet the requirements of those 
engaged in Chemical, Metallurgical 
industries and in trades associated therewith. 


and Electrical 


Special Courses during the Lent Term :— 
GAS ANALYSIS ... A. Koun, M.Sc., Ph.D., F.1-C. 
METALLOGRAPHY C. O. BaNnnisTER, Assoc. R.S.M. 


Full curriculum for B.Sc. Examination of London 
University in Experimental Science under recognised 
Teachers of the University. 


NEW TERM began MONDAY, JANUARY og, 1905. 


The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 

For details of the Classes apply at the Office of the Institute, or by 
letter to the PRINCIPAL. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
SOCIETY’S APARTMEN1S, BURLINGTON HOUSE, on FRIDAY, 
FEBRUARY 17, at 3 o'clock. 

The Fellows and their Friends will DINE together at the CRITERION 
RESTAURANT, Piccadilly Circus, at 7.30 p.m. Tickets to be obtained 
at the Society's Apartments. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE’ COLLEGE, OXFORD. 

A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March, 1905. 

The Examination commences Tuesday, March 14. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 


For full particulars apply to Dr. HatcHetr Jackson, Keble College, 
Oxford. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER, 1995. 


Five Open Septet, Three (£150, £60 and £50) in Science, and Two 
(4100 and £50) in Arts. 

Particulars and Copies of Examiontion peeve on application to the 
Dean, Guy's Hospital, London Bridge, S. 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. Lond.). 


Classes are held throughout the year. 
July Examination. 


Fee, 16 guineas. 
(THEORY AND 


COACH IN PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAM 

Especial Course . Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 
Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Councii, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.Cc. 


Special instruction is given for the 
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NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.1._ ) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for nn ee Advanced and Honours studen 
exceptionally large and well equipp: 


RESEARCH. 


and 1s provided for research in either Pure ; 
A ‘Physics, and Engineering, in rooms specia’ y 
adapted for this purpose. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


CITY OF BIRMINGHAM GAS 
DEPARTMENT. 


CHEMIST WANTED. 

The Gas Committee of the City of Birmingham require the services of « 
thoroughly trained CHEMIST, qualified to take charge of a new 20 
per diem coal testing plant fitted with regenerative retort settings. App i- 
cants must be capable of undertaking the following duties:—The analy 
of coal and the by-products of coal, the analysis of furnace gases and 
regulating of the gas plant, the manufacture of gas, including purificati 
analysis and test for illuminating power and of calorific value, the testi) 
of all materials used in manufacture, and also the initiation and cond: 
of experiment and research work to aid the scientific development of t 
industry. 

Applicants are required to furnish particulars of their scholastic atta 
ments in chemistry, state their age and experience, and salary requir: 
and forward their application, addressed to the CHAIRMAN of the Wor). 
Sub-Committee of the Gas Departinent, Council House, Birmingham, 


or before February 20 next. 
G. HAMPTON BARBER, Secretary. 
Council House, Birmingham, 
anuary, 1905. 


CITY AND GUILDS 
CENTRAL TECHNICAL COLLEGE, 
EXHIBITION ROAD. 

CIVIL AND MECHANICAL ENGINEERING DEPARTMENT 
An ASSISTANT is required who can teach Mechanical Drawing a 
Mechanism ; applicants should have had some experience in the Deewi zg 

Office of a Mechanical Engineering Firm. Apply, sending testimonia 


with a statement of age and particulars of teaching experience, to Pr 
W. E. Datby. Salary, £150 per annum. 


MATHEMATICAL DEPARTMENT. 

An ASSISTANT is required immediately who possesses a sound know 
ledge of Klementary, Mathematics and of the Elements of the Different 
and Integral Calculus. Some experience in a Mechanical or a Physi: 
Laboratory and some knowledge of Geometrical Drawing is desirable, but 
not necessary. Salary, £100 per annum. Apply, sending testimonials a 
a statement of age, to Prof. O. Henrict. 


EGYPTIAN GOVERNMENT. 


MINISTRY OF PUBLIC INSTRUCTION. 
The post of PROFESSOR of PATHOLOGY and BACTERIOLOG\ 


at the School of Medicine, Cairo, is vacant. Pay, £800 per annum, priva 
practice not allowed. Applicants should forward copies of testimonials a 
such other documents as are mentioned in the printed particulars respecting 
the post, which may be obtained from the Secretary of the Conjoint —, d 
of England, Examination Hall, Victoria Embankment, London. The 
latest mail by which applications may be posted will leave London 
Friday, February 17. Applications to be addressed to the Director, 
Government School of Medicine, Cairo, Egypt. 


COUNTY BOROUGH OF BELFAST. 
BELFAST PUBLIC LIBRARY. 


The Committee are prepared to receive applications for the post 
CURATOR of the Art Gallery and Museum from competent persons, at + 
salary commencing at £150 per annum, age not to exceed 4o. 

The gentleman appointed will be required to give his oe time to! 
official duties. 

Apply, stating experience, and enclosing copies of testimonials, to 
sent to the undersigned on or before Wednesday, February 22, 1905. 


SAMUEL BLACK, Town Clerk. 


Chemist, with good academic qualifications, 
seeks appointment. Experience : eu) Metallurgical, Orga: 
and Mineral Analysis and Research. N. D. L., c/o NaTuRE. 
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UNIVERSITY OF LONDON. 
GOLDSMITHS’ COLLEGE, NEW CROSS. 
ihe following appointments will shortly be made in the department for 
Training of Teachers, which will be opened on September 28, 1905 :-— 
(a) A VICE-PRINCIPAL and MASTER OF METHOD. 
(8) A VICE-PRINCIPAL and MISTRESS OF METHOD. 


‘he salary attached to each post will be £500 per annum, without resi- 
se. Applications must be received not later than March 6. Further 
.iculars may be obtained from the Principat, University of London, 


ith Kensington, S.W. 
ARTHUR W. RUCKER, Principal. 


MARLBOROUGH GRAMMAR SCHOOL. 


.PPLICATIONS are invited for the position of HEAD MASTER of 
th. school. Commencing salary, £250. Candidates must not be more than 


years of age, and must be Graduates of some University in the United 
kK ngdom, 


ull particulars, together with a form of application, will be wa by 
ork com- 


SCHOOL BOTANY. 


We have prepared for use in Primary and Secondary Schools 
Collections of Specimens of Various Woods. 


They are very carefully selected in cross and long sections, in order 
to show the distinctive features and marks of each individual wood, and 
also to show their well-marked Rotanical Characteristics, such as the 
Bark, Rings of Growth, Medullary Kays, &c., &c. 

We are convinced they will be of great practical use to the teacher. 
They cover a wide range of British and Foreign Woods, comprising all 
those usually met with. 

In Boxes, containing 20 e Specimens, 4s. o 


We can prepare larger cases if required. 

We would also call your attention toa Specially Prepared Porous 
Paper for Drying and Preserving Botanicai Specimens. It is 
far superior to ordinary Blotting Paper, in that it is much more porous, 
and at the same time, is freed from any substances likely to injure the 
delicate colour of the plants. It has the advantage of being cheaper 
also than the common Blotting Paper. Prices on Application. 


A. GALLENKAMP & Co., Ltd., 
19 & 21 SUN STREET, FINSBURY, LONDON, F.C. 


IF YOU WANT TO SAVE TIME AND MONEY 


use the BLACK AUTOCOPYIST, the best duplicating apparatus on 
the market, producing 200 superior black copies by writing or drawing the 
original on ordinary paper, using any pen. 


undersigned. Application must be made before April 1. 
Pure aces in September. 
pecia’ y H. G. CANE, Acting Clerk to the Governors. 
» High Street, Marlborough. 


cipal. WANDSWORTH TECHNICAL 
INSTITUTE. 


SECONDARY. DAY SCHOOL. 
\n ASSISTANT MASTER iy om for French (modern conver- 


so'ional methods) and some general form work. Commencing salary, 

ices of a £120 to £150, according to qualifications and experience. 

r 20% Applications to be made before February 20 on forms supplied by the 
Api : ReGIsTRAR, from whom further particulars can be obtained. 

analy 

and 

ficatio, TO SCIENCE AND MATHEMATICAL | 
testing MASTERS.—Easter (1g0:) Vacancies.—Graduates and other well from 

conduct qualified Masters seeking posts in Public and other Schools for next 

at of t term should apply at once, giving full details as to qualifications, &c., 

to Messrs. GrirriTus, & Situ, Tutorial Agents = 

> atta (Estd. 1833), 34 Bedford Street, Strand, London. Immediate notice 

equir: of all the best vacancies will be sent. Circulars, Price Lists, Plans, Diagrams, Specifications, Music, &c., 

e Wor) reproduced equal to lithography. 

ham, «0 : . Write for Specimens, &c., or call and see this useful Invention, 

Manager of Scientific Instrument Factory AUTOCOPYIST CO. (Dept. 1), 


Wanted. Workshop and electrical experience indispensable. Pro: | 6@ Queen Wictoria St., London, E.C. 


salary. Give all Endorse Private." —REYNOLDS 


HAND-FED & AUTOMATIC ARC-LAMPS 


= GLEW’S SCINTILLOSCOPE PROJECTION and 
LABORATORY WORK. 


Shows a magnificent display of scintillations, 
howers of sparks, direct from the mineral Pitc h- 

Automatie, from £2 15 0 
Hand-fed, from £5 5 0 


For Sale.—Extensive Collections of British 
Lepidoptera, Coleoptera, Tropical Butterflies, Cabinets, &c. Correctly 
named type collections at very moderate prices.—Particulars from 
A. Forp, Hillside, Sunnyhill, Pokesdown, Bournemouth. 


blende, Radium, Polonium, Uranium, Thorium, or any 

d know : radio-active substance, even a Welsbach mantle con- 

ferent ll tains sufficient Thorium to excite the very sensitive 

Physica! H| screen of the Scintilloscope, which is far more sensi- 

able, bur hurd Hl tive than the Spinthariscope. The Scintilloscope 

ials 2 | Y ZA rivals the most delicate Electroscope as a detector 
t of Alpha rays. 

: The eye sees an inexhaustible shower of stars of 
white light, giving a very realistic idea of the ceaseless 
activity of these marvellous substances which are pro- 

cucing the terrific bombardment causing this beautiful display. 
See Nature, September 29, page 535. 

OLOGY Glew's Scintilloscope Superior Lens, with Extra-sensitive Pitchblende and 
, privat Polonium Screens, giving brilliant effects, Complete, 7s. 6¢., Post free, 
nials an U.K. Foreign Postage extra, weight 2 ounces. 
spectiny Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
t Board Screen attached, for use in Scintilloscope or with any strong pocket 
The magnifier, from 7s. 6d. each, according to size. 
ndon on Radio-active supplies of every description, on Sale or Hire. Radium 
RECTOR. Bromide, 1,800,000 units on hire for lectures. 
F. HARRISON GLEW, Radiographer (Silver Medallist, Paris, 1900), 

156 Clapham Road, London, S.W. 


et. 


JUST OUT. 
post of The FEBRUARY issue of our List of 


ons, SECON D-HAND 
me to his INSTRUMENTS, 


Ss, to = Consisting of 25 pages of articles, by the best makers, in the 
5° VARIOUS BRANCHES OF SCIENCE. 


Clerk. Post Free to readers of NATURE. 


ions. C. BAKER, 244 HIGH HOLBORN, LONDON, W.C. 


Qa Detailed Lists on 
Application. 


SANGER-SHEPHERD & 60., 


6 & 7, GRAY’S INN PASSAGE, 
RED Lion ST., HOLBORN, LONDON, W.C. 


25 — $$ 
| 
| 
| 
s in— | 
| 
SANGER- SHEPHERD 
it 
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THE LATEST & GHEAPEST 
AITCHISON 


PATENT PRISM BINOCULAR. 


£3 10 04 


Complete in 
Brown Leather 
Sling Case. 


MADE IN LONDON 
in our own Factory. 


ILLUSTRATED PRICE LISTS POST FREE. 


Why buy foreign glasses when the Aitchison 
is the best. MADE IN LONDON, 


AITCHISON & CO., 


OPTICIANS TO THE BRITISH, RUSSIAN, AND 
UNITED STATES GOVERNMENTS, 
428 STRAND, and Branches, LONDON. 


Mr. Edward Arnold’s New Books. 
THE EVOLUTION THEORY. 


By AUGUST WEISMANN, 


Professor of Zoology in the University of Freiburg. 
Translated by Professor J. ARTHUR THOMSON and MarGareT THomso 
Two volumes, Royal 8vo. With many Illustrations. 32s, net 


ASTRONOMICAL DISCOVERY 
By HERBERT HALL TURNER, D.Sc., F.R.S., 


Satilian Professor of Astronomy in the University of Oxford. 
With Illustrations and Di+grams. Demy Svo. 10s. 6d. net. 


THE CHEMICAL SYNTHESIS 
OF VITAL PRODUCTS, 
And the Inter-Relations between Organic Compounds. 


By R. MELDOLA, 


Professor of Chemistry in the City and Guilds of London Technical Colleg 
Finsbury. Vol. I. Super Royal 8vo. 21s. net. 


THE BECQUEREL RAYS 
AND THE PROPERTIES OF RADIUM. 
By the Hon. R. J. STRUTT, 


Fellow of Trinity College, Cambridge. Demy 8vo. 8s. 6d. net. 


AN INTRODUCTION TO 


THE THEORY OF OPTICS. 
By A. SCHUSTER, Ph.D., 


Professor of Physics at the University of Manchester. Demy 8vo. 15s. ne: 


THE ELECTRIC FURNACE. 
By HENRI MOISSAN, 


Professor of Chemi-try at the Sorbonne. 
Translated by A. T. de Movitpiep, M.Sc., Ph.D. 
Demy 8vo. With numerous IIlustrations. 10s. 6d. net. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


Griffin’s New Books & New Editions. 


READY 
ms and F 


1a 
AN INTRODUCTION "10 THE DESICN OF BEAMS, 
GIRDERS AND COLUMNS IN MACHINES AND STRUCT URES. 
By WILLIAM H,. ATHERTON, M.Sc. 
THIRD EDITION. Revised and Enlarged. Profusely Illustrated. 16s. 


HE DESIGN OF STRUCTURES: 
A PRACTICAL TREATISE ON THE BUILDING OF BRIDGES, 


y S. ANGLIN, C.E 


Students of Engineering will find this Text-Book invaluable.” —- Architect 
NOW READY. In medium 8vo. 
Price 10s. 6d. ni 


CONSTRUCTIONAL ‘STEELWORK: 
BEING NOTES ON THE PRACTICAL ASPECT AND THE 
PRINCIPLES OF DESIGN, TOGETHER WITH AN ACCOUNT 
OF PRESENT METHODS, AND TOOLS OF MANUFACTURE. 

By A. W. FARNSWORTH, A.M.Inst.M.E. 


THIRD EDITION. Thoroughly Revised. Fully Illustrated. 30s. 


A PRACTICAL TREATISE ON BRIDCE-CONSTRUCTION : 


By T. CLAXTON FIDLER, M.Inst.C.E. 


The instruction imparted i is SOUND, and d "—Engineer. 


TWENTY-SECOND EDITION. With numerous Illustrations. 
A MANUAL OF CIVIL ENGINEERING. 


Comprising Engineering sachs Earthwork, Foundations, Masonry, 
Carpentry, =e Work, Roads, Railway %. Canals, Rivers, 


In large Crown Cloth, with 


With numerous I\lustration:. 


16s. 


Vaterw orks, Harbours, & 


By W. J. MACQUORN RANKINE. LL. D., F.R.S. 
Pp. + 834. 


Pocket Size, Leather Limp, with Illustrations. 


ice 18s. net. 
(THE NEW “ NYSTROM.”) 
THE MECHANICAL ENCINEER’S REFERENCE BOOK. 
A Handbook of Tables, Formulas and Methods for Engineers, 
Students and Draughtsmen. 
By HENRY” HARRISON SUPLEE, B.Sc., M.E. 
“The work should prove exceedingly useful not only to Students, but to | 
Practical Engineers as well.’ Railways. 


LONDON: C. GRIFFIN & CO., LTD., EXETER ST., 


STRAND. | 


DIE’s 
BOOKS FOR STUDENTS OF NATURE. 


Works of Permanent Interest are added to the Library 
by thousands annually. 


SPECIAL FEATURES. 
TRAVEL, VOYAGES, EXPLORATION, MOUNTAINEERING, 
&c. A very extensive collection. 
TOPOGRAPHY. British and Foreign. 
SCIENCE. General works on Astronomy, Biology, 
and Popular Zoology. 
PHILOSOPHY and PSYCHOLOGY. Latest Works. 
ARCHAEOLOGY. Ancient History, Assyriology, Egyptology, 
MYTHOLOGY, F Lore and Primitive Culture. 
MODERN NIGTORY. British, Colonial and Continental. 
BIOGRAPHY. Letters, Journals, Diaries, Memoirs of Men of Action, 
Thought, Science and Art, in all Ages. 
All branches of General Literature fully represented. 
Also Foreign books in Five European Languages. 
Classified Catalogue, Full index, 630 pp., price is. 6d. 


TERMS. 
Town Subscribers. 


— VOLUME (Daily Exchange if required), Quarterly 7s. ; Half-Year!y 
12s.; Yearly 21s. Books of Past Seasons only, Yearly 10s, 6d. 


(Weekly Exchanges at Subscribers’ Residences.) 
THREE VOLUMES, Quarterly 15s. ; Half-Yearly 25s. ; Yearly 42s. 
Country Subscribers. 
(Exchanges by Rail in Library Boxes.) 

FOUR VOLUMES, Quarterly 14s.; Half-Yearly 24s. ; Yearly 42s 
(Parcel Post Exchanges.) 

ONE VOLUME, Quarterly 7s. 6d. ; Half-Yearly 12s. 6d. ; Yearly 21s. 


Prospectus with Terms for larger Subscri riptions, Branch Offices, 
Outlying Districts, Institutions, &c., on application. 


NEW BOOKS ON SALE AT DISCOUNT PRICES ; SECOND-HAND 
GREATLY REDUCED. Monthly Lists free to ‘any address. 
MUDIE’S LIBRARY, LTD. 


Head Office: 30 NEW OXFORD ST., 
Branch {241 BROMPTON ROAD, 
Offices (48 QUEEN VICTORIA STREET, 
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433 STRAND, LONDON. 


MANUFACTURER of Patented induction Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 

JOINTLESS SECTI1-N COILS, my system of 1868, to order, 10 in. Coil, 

4000 ohms R, very .nick discharge. Primary Coils for 10 to 230 volts. 

COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 
logue prices. 

Maker and Designer of the following Coils :— 

POLYTECHNIC, 29 in. spark. 

SPOTTISWOODE, 44 in. spark. 

THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model fuceretns. adopted for South Africa, with Batteries, small 
Steam Motor, &c. ETS OF X-RAY APPARATUS suitable for 
Field Hospitals, 

HIGH FREQUENCY APPARATUS of my newest models. 


PRICES per return post. 


TO ALL PHOTOGRAPHERS 


INTERESTED IN 


Carbon Printing. 


The most beautiful of Permanent Photographic Processes. 


Your application is invited for a copy of 


“FIRST STEPS IN 
AUTOTYPE PRINTING,” 


A 20-page practical descriptive pamphlet, explaining in 
simple language the various operations of Carbon Printing. 
Complete Price List ot Carbon Printing Materials 
and Accessories (Tissues, Transfer Papers, Developing 
Apparatus, Trial Sets, &c., &c.). 
Various leaflets, offering convincing evidence of the 
SIMPLICITY OF THE CARBON PROCESS. 


Trial Sets, containing all essential materials : 
WHOLE-PLATE, 


QUARTER PLATE. HALF-PLATE, or § by 4. 
2s. 6d. 3s. 6d. 4s. 6d. 
Each set contains:—Sensitive Tissue, Single Transfer 
Paper, Actinometer, Squeegees, Safe Edge Masks, 
Powdered Alum and Instructions for use. 


ADDRESS— 


The AUTOTYPE COMPANY, 


74 NEW OXFORD STREFT, LONDON, W.C. 
Works :—WEST EALING, W. 


MARCONI'S WIRELESS 
TELEGRAPH COMPANY, 


Manufacturers of 


ELECTRICAL INSTRUMENTS 


LABORATORY WORK, 


of the highest degree of efficiency 
at moderate prices. 


ILLUSTRATED PRICE LIST POST 
FREE ON APPLICATION. 


London Office: 18 FINCH LANE, E.C. 


Works : CHELMSFORD. 


ALSO AT 


BRUSSELS, PARIS, ROME. 


BEWARE OF 


DO YOU WISH 
TO BE IMITATIONS. 
UP TO DATE 
in Scientific Demonstrating ? 


If so, send for our full descriptive pamphlet of 
the Kershaw-Patent Lantern 
(Stroud and Rendall’s and 
Kershaw Patents), made of 
best seasoned mahogany, 
French polished, lined with 
asbestos and Russian iron. 
Fitted with two double 
achromatic objectives, gu° 
silvered prism, complete 
with B.T. or mixed jet, in 
travelling case, measuring 
23” x 16” x 9”. 

* ALL ACCESSORIES "SUPPLIED. ARC LAMPS, RESISTANCES, 
STANDS, &c. 


A. KERSHAW, Dorrington St., Leeds. 


CONTRACTVR TO H.M.'s GOVERNMENT. 


PHOSPHORESCENT POWDERS. 
to Phosphoresce by Day 
or Ultra-Violet Light. 
In neat Ebonite and Brass Boxes with 
Mica Window. a 
Price 3/6 each, or 18/6 set of six. a a 
A. C. COSSOR, 54 ecieeeiees Road, E.C. 
ELEPHONE 10547 CENTRAL. 


Gold Medal awarded St. Louis Exhibition, 1904. 


SOLE 
MAKER 


For Photography, Unsurpassed for fine definition. 


Coxe [ENses 


Send a card merely quoting 246. 


TAYLOR. TAYLOR® HOBSON. 
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MACMILLAN & CO.’S LIST. 


VOLUME VII. NOW READY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIPLEY, M.A., F.R.S. 
To BE COMPLETED IN TEN VOLUMES. FULLY ILLUSTRATED. 8vO. PRICE 175, NET EACH. 


VOLUME FISHES, 
FISHES (exclusive of the Systematic Account of Teleostei), By T. W. BRIDGE, Sc.D., F.R.S. FISHES (Systema: 
Account of Teleostei). By G. A. BOULENGER, F.R.S. HEMICHORDATA, By S. F. HARMER, Sc.D., F.R.S 
ASCIDIANS AND AMPHIOXUS. By W. A. HERDMAN, D.Sc., F.R.S. 


ATHENA! UM.—‘ Cambridge is specially to be congratulated on the progress made in the life-history of the anima 
described in this volume. It is a good example of diligent work. . . . For the rest, the book is beautifully produced, wi: 
numerous and well-drawn illustrations. . . . All who take a serious interest in the advance of ichthyology will find this 
fascinating book.” 

SECOND AND CHEAPER EDITION. 


FREE TRADE. By the Right Hon. Lorp Avesury. Demy 8vo. 2s. 6d. 
NEW EDITION REVISED IN ACCORDANCE WITH THE FOURTH GERMAN EDITION. 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF AVOGADRO’S 
RULE AND THERMODYNAMICS. By Professor WALTER NERNST, Ph.D., of the University of Géttinge; 
8vo. net. 

' «» The revision of this standard treatise has been executed by Dr. R. A. LEHFELDT. 
MINING FOURNAL.—*‘ We have no hesitation in recommending this book. The translation is uniformly admirabl:. 
and, like the original, is clear and refreshing in style. We have tested it repeatedly and found it thoroughly up to date.” 


THIRD EDITION. Entirely Re-written and Enlarged. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, 
FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M.A., F.I.C., dee. With 88 Illustrations and Numerous Tables. In 2 Vols. 
Medium 8vo, gilt tops, 36s. net. 


NATURE—‘* The standard English book of reference on the subiect.” 


THE LABORATORY COMPANION TO FATS AND OILS INDUSTRIES. B, 


Dr. J. LEWKOWITSCH, F.I.C., F.C.S. 8vo. 6s. net. 


A LABORATORY GUIDE IN ELEMENTARY BACTERIOLOGY. By Witia. 
gm a Ph.D., Assistant Professor of Bacteriology, University of Wisconsin. Third Revised Edition. 


MODERN THEORY OF PHYSICAL PHENOMENA, RADIO-ACTIVITY, IONS, 


ELECTRONS. -By AUGUSTO RIGHI, Professor of Physics in the University of Bologna. Authorised translation 
by AUGUSTUS TROWBRIDGE, Professor of Mathematical Physics in the University of Wisconsin. Crown 8vo. 55. net. 


NOTES AND QUESTIONS IN PHYSICS. By Joun S. Suearer, B.S., Ph.D., 


Assistant Professor of Physics, Cornell University. 8vo. 7s. 6d. net. 
By H. S. HALL, M.A., and F. H. STEVENS, M.A. 


LESSONS IN EXPERIMENTAL AND PRACTICAL GEOMETRY. By H. S&S. 


HALL, M.A., and F. H. STEVENS, M.A. Crown 8vo. Is. 6d. 


AN INTRODUCTION TO THE CALCULUS. Based on Graphical Methods. By 
GEORGE A. GIBSON, M.A., F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical 
College. Crown 8vo. 35. 6d. 

EDUCATION.—“ Mr. G. A. Gibson has written a 7reatise on Graphs and an Jutroduction to the Calculus. Both these are 
perfectly reliable, and are remarkable for their cheapness. They furnish admirable introductions to the study of graphs and the 

Calculus, and their various applications.” 


GRAPHIC STATICS. By T. Avexanper, C.E., M.Inst.C.E.]., M.A.1. causa), 
Professor of Engineering, Trinity College, Dublin; and Professor A. W. THOMSON, D.Sc., C.E., Member Insi. 
Engineers, Scotland. A Graduated Series of Problems and Practical Examples, with numerous Diagrams all drawn to 
Scale. 8vo.° Limp Cloth. 2s. 


SCIENCE OF COMMON LIFE (Being a New Edition of ‘Experimenta! 


HYGIENE”). By A. T. SIMMONS, B.Sc. (Lond.), Associate of the Royal College of Science, London, and E. 
STENHOUSE, B.Sc. (Lond.), Associate of the Royal College of Science, London. Globe 8vo. 2s. 6d. 


SECOND EDITION REVISED AND ENLARGED. 


THE LIMITS OF EVOLUTION AND OTHER ESSAYS ILLUSTRATING THE 
METAPHYSICAL THEORY OF PERSONAL IDEALISM. By G. H. HOWISON, LL.D., Mills Professor «/ 
Philosophy in the University of California. Extra crown 8vo. 8s. 6d. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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SHELLS. 
MONDAY, FEBRUARY 13, at 12.30. 


MR. J. C. STEVENS will Sell by Auction, 
at his Rooms, 38 King Street, Covent Garden, London, W.C., the 
remaining portion of the large and important Collection of Shells 
formed by Dr. James C. Cox, of Sydney, author of ‘‘ Monograph of 
Australian Land Shells.” Full ’particulars i in catalogues, which may be 
had on application. 


M'GROLOGICAL LABORATORY AND SCHOOL OF NATURAL SCIENCE. 
GRATIS AND POST FREE. 
scientifically arranged Catalogue of Megascopic and Microscopic 
cimens is now being prepared. Gentlemen are invited to send in their 
lications without delay, as only 5000 copies will be issued. 
ample Slide of expertly prepared ROCK SECTION, 1/+, post free. 
Metals, xpertly mounted for Microscope, 
ch, from material supplied. 

SSONS IN PRACTICAL LITHOLOGY BY CORRESPONDENCE. 

\ yg one Geological Student, desirous of passing with high dis- 

ction in University or Civil Service. Small premium. Pocket-money 
owed. Apply:— ‘Tue Director, MicroLocicaL LABoraTory, 


it ASPENLEA ROAD, HAMMERSMITH, LONDON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospharium, 
rticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
»omatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


Sale by Auction. | 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animais can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryopbyliia, —_ | 


onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi 

Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Bal anus, 

Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 

Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 

Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


PHGNIX 


ASSURANCE COMPANY, LIMITED. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
Moderate Rates. Absolute Security. Hlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 1851. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 


Apply C. F. Ravenscrort, Secretary 
Southampton Buildings. High Holborn, W.C. 


| Cabinets, Geol 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS, 
—Objects Nature Study, Drawing 
Classes, &c. 


SPECIALITY.— 


Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. 


All Books and Publications on Natural History supplied. 


36 STRAND, LON DON, W.C. 
(Five Doors ae Charing Cross.) 
fe Our Catalogue (96 pp.) Post free on application. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sesred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, *\ells, and other Curios. 


MINERALS, ROCKS, FOSSILS. 


A large stock of BRITISH AND FOREIGN MINERALS always on view. 
CORNISH MINERALS 
A SPECIALITY. 
Special display for Teachers and Students on Saturdays. 


RICHARDS’ SHOW ROOMS, 
3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colieges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES, 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Exuminations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 

selection. Specimens sent on approval. 
gists’ Ha s, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 


Open till 7 p.m. 


' THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


MIGROSCOPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Four actual Rock Sections. 


| Subscription in advance, either Monthly, 7/-; Quarterly, 21/-; 


| or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO ** NATURE.” 
s. a. | TO act Places 
Yearly. ‘ Yearly 
Half-yearly Half-yearly 
(oarterly Quarterly 


4s. da. 
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The telegraphic address of Nature is ‘* Puusts,’’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 

a. 

*Three Lines in Column o 2 6 

Per Line after ° 9 

One Sixteenth Page, or yr Eighth Col. 10 0 
One Eighth Page, or Quarter 
Column 


Quarter Page, or Half 
aColumn . 


Halfa Page, oraColumn 3 5 


o 18 6j| Whole Page . &e 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 
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OUR important announce- 
ment to all users of. . 


Induction Coils 


| promised for this issue of 

“Nature” is unavoidably 

postponed, but we hope to 

make same at an early date, 

and advise readers to look 
out for it. 


In the Press. Ready Shortly. 


NEW ILLUSTRATED GATALOGUE 


ELECTRICAL 
MEASURING 
INSTRUMENTS, 


INCLUDING 


LABORATORY RHEOSTATS. 


Applications invited for its receipt post free on publication, 


ISENTHAL & CO.,, 


85 MORTIMER STREET, LONDON, W. 


ITOWNSON & MERCER. 


ESTABLISHED 1798 (OVER A CENTURY). 


RETAIL—89 BisHoPscATe STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. E.C 


Scientific Apparatus Manufacturers and Laboratory) 
Outfitters to the Home and Colonial Departments o! 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


NEW PATENT 
GAS LIGHTERS 


By means of these lighters, 
simply held over the gas when 
matches are done away with, 
is no danger of fire. They can 
in the waistcoat pocket. 


Price 1/= each. 
As convenient as switching on the Electric Light. 


which are 
turned on, 
and there 
be carried 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C. 


Contractors to the Admiralty, War, India, & Colonial Offices. &c. 
FORM 


LATEST IMPROVED 
DOUBLE-SURFACE 
CONDENSER. 


Overcomes the many disadvantages of 
previous patterns. which militate to a 
great extent their usefulness and gen- 
eral adoption in laboratories. 


Patent applied for. 


Answers equally well for distillations with direct 
steam, ordinary distillations, or under ‘reduced 
pressure. Easily cleansed by removing inner con- 
densing tube. 

In case of breakage (chances of which are re- 
duced to a minimum), any part may be readily 
renewed at very small cost, or, in fact, replaced 
from the stores of any ordinary laboratory. 

May be used in any position, with or without 
vacuum. 

Takes less than one-third the bench room of an 
ordinary Liebig type condenser. 


For distillations under reduced pressure, where 
fractions have to be separated, the fractionating 
end (as shown in Fig.) will be found extremely 
useful and convenient. 


Condenser, &/G; Fractionating End, 10/6; 
Complete Apparatus (as shown), 2O/=. 
SOLE MAKERS— 


C. E. MULLER, ORME & CO., Ltd., 
148 HIGH HOLBORN, LONDON. 


THE STEREOSCOPIC COMPANY’S 


ARTIST'S 
REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical 
purposes, embodying every 
scientific requirement. . 


The Ideal Camera for BIRD PHOTOGRAPHY, NATURAL 
HISTORY SUBJECTS, PORTRAIT AND FIGURE 
STUDIES, ARCHITECTURAL & GENERAL WORK. 


Write for full particulars from... 
THE LONDON STEREOSCOPIC COMPANY, 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE, E.C. 


ESTABLISHED OVER 60 YEARS. 


Printed by Ricwaxp Clay anv Sons, LiMiTED, at 7 & 8 bread Street Hill, Queen Victoria Street, in the City 0 London, and published by MAcMILLA) 
Co., Limirep, at St. Martin’s Street, London, W.C., and THz MacmsLLan Company, 66 Fifth Avenue, New York.—Turspay, Feb. 9 1905. 
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A WEEKLY ILLUSTRATED 


GENERAL LIBRARY, 
UNIV. OF MICH, 


MAR 2 1905 
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JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorpDsworTH. 


No. 1842, VOL. 71] 


[PRICE SIXPENCE 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


CYLINDRICAL ELECTRIC 
LANTERN. 


NEWTON & Cr LONDON, 


NEWTON & CO., Opticians to the King, 


3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, ‘ta. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
lllustrations, free on application. 
BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


COMMERCIAL STREET, LEEDS 


THE NEW BOOK 
PRICE ONE SHILLING. 


Containing an original description of the principles and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
chief types are discussed and compared by means of 
original diagrams. Also an appendix on the Gauss 
Theory and on a new testing. The book 
s entitle 


“PHOTOGRAPHIC LENSES: 
A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 
POST FREE 31/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 
EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 
METEOROLOGICAL INSTRUMENTS. 


THE NEW PATTERN COMBINED BARO-THERMOGRAPH. 
The above instrument combines in one apparatus the Recording Baro- 
meter and Recording Thermometer, giving thus on one and the same chart 
; —— ae records of the atmospheric pressure and temperature for seven 
ays. 

VERY SUITABLE FOR PRESENTATION. 
Illustrated Price List of Seif-Recording Meteorological Instruments, 
or “Special” Illustrated List of Scientific goods suitable for 
Presents, Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 
Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 
Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and ‘Diplomas. 
Att Courses AND DEGREES ARE OPEN TO BOTH MEN AND WOMEN 
STUDENTS. 


In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree 


Sylladuses with all information will be sent on application to the 
SECRETARY. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 


Evening Classes in Chemistry, Metallurgy, Physics 
and Mathematics designed to meet the requirements of those 
engaged in Chemical, Metallurgical and _ Electrical 
industries and in trades associated therewith. 


Special Courses during the Lent Term :— 
GAS ANALYSIS .. 
METALLOGRAPHY C. O. BaNnnisTER, Assoc. R.S.M. 


Full curriculum for B.Sc. Examination of London 
University in Experimental Science under recognised 
Teachers of the University. 


NEW TERM began MONDAY, JANUARY 4, 1905. 
The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 


For details of the Classes apply at the Office of the Institute, or by 
letter to the PRINCIPAL. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


NATURAL SCIENCE SCHOLARSHIP. 


KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March, 1905. 

The Examination commences Tuesday, March 14. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 

oe particulars apply to Dr. Hatcnett Jackson, Keble College, 

xford. 


THE LISTER INSTITUTE OF 
PREVENTIVE MEDICINE. 
JENNER MEMORIAL STUDENTSHIP IN BACTERIOLOGY. 


The Governing Body offers Research Studentship of the value of £50, 
tenable by a British subject for one year, but renewable for a second year 
at the option of the Governing Body. 

Applications to be sent in by March 18, 
SECRETARY. 

The Liste: Institute of Preventive Medicine, 

Chelsea Gardens, Chelsea Bridge Road, London, S.W. 


RHODES UNIVERSITY COLLEGE, 
GRAHAMSTOWN, CAPE OF GOOD 
HOPE, 

ESTABLISHED BY ACT OF PARLIAMENT, 1904. 


Applications are invited for the following Professorships, viz. :— 

{1) LATIN and CLASSICAL LITERATURE and PHILOLOGY. 
Salary, £500 per annum. 

(2) PH'|LOSOPHY and HISTORY. Salary, £500 per annum. 

(3) APPLIED MATHEMATICS and PHYSICS. Salary, £500 per 


annum. 
(4) GEOLOGY. Salary, £350 per annum. 
(5) ZOOLOGY. Salary, £350 per annum. 


1905, to the AssIsTANT 


| 
The professors of Geology and Zoology will also hold appointments in 


connection with the Albany Museum, for which they will receive au 
additional salary of £150 each per annum. 

Further particulars may be ob'ained from the AGent-GENERAL FOR 
THE Carr oF Goon Hore, roo Victoria Street, Westminster, London, to 
whom applications, with copies of testimonials, should be sent on or belore 
March 15, 1905. 

Applicants must be under 40 years of age, and must furnish a certificate 
of good health. 

Successful candidates will be required to enter upon their duties at 
Grahamstown on July 25, 1905. 


BIRKBECK COLLEGE. 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


FACULTY OF SCIENCE. 


DAY AND EVENING COURSES. 
J. E. Macxenzig, Ph.D., D.S 
H. Wren, Ph.D., B.A., B.Sc. 
Grirritsxs, D.Sc. 
Physics .. . Owen, B.A., B.Sc. 
\p. W. Crack, B.Sc. 
E. H. Smart, M.A. 
W. G. Birt, 
A. KB. Renpie, M.A., D.Sc. 
Botany ... { F. E. Frirscu, Ph.D., B.Sc. 
Zoology .. = H. W. UNTHANK, B.A., B.Sc 
Geology & Mineralogy .. Gro, F. Harris, F.G.S. 
Assaying, Metaliurgy & Mining. Geo. Patcuin, A.R.S.M 


RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geomet:), 
Building and Machine Construction, Steam, Theoretical and Applic: 
Mechanics, Land and Quantity Surveying, and Estimating. 

Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


CITY OF BIRMINGHAM GAS 
DEPARTMENT. 
CHEMIST WANTED. 
The Gas Committee of the City of Birmingham require the services of a 


thoroughly trained CHEMIST, qualified 10 take charge of a new 20 ton 
per diem coal testing plant fitted with regenerative retort settings. Appli- 


Chemistry 


Mathematics 


| cants must be capable of undertaking the following duties :—The analysis 


Cuar.es A. Koun, M.Sc., Ph.D., F.1-C. | 


of coal and the by-products of coal, the analysis of furnace gases and th 
regulating of the gas plant, the manufacture of gas, including purification, 
analysis and test for illuminating power and of calorific value, the testing 
of all materials used in manufacture, and also the initiation and conduct 
of experiment and research work to aid the scientific development of the 
industry. 

Applicants are required to furnish particulars of their scholastic attain- 
ments in chemistry, state their age and experience, and salary required, 
and forward their application, addressed to the CHAIRMAN of the Works 
Sub-Committee of the Gas Department, Council House, Birmingham, on 


or before February 20 next. 
G. HAMPTON BARBER, Secretary. 
Council House, Birmingham, 
January, 1905. 


CITY AND GUILDS 
CENTRAL TECHNICAL COLLEGE, 
EXHIBITION ROAD. 

CIVIL AND MECHANICAL ENGINEERING DEPARTMENT 

An ASSISTANT is required who can teach Mechanical Drawing and 
Mechanism ; applicants should have had some experience in the Drawing 
Office of a Mechanical Engineering Firm. Apply, sending testimonials 
with a statement of age and particulars of teaching experience, to Prof. 
W. E. Dany. Salary, £150 per annum. 

MATHEMATICAL DEPARTMENT. 

An ASSISTANT is required immediately who possesses a sound know- 
ledge of Elementary Mathematics and of the Elements of the Differential 
and Integral Calculus. Some experience in a Mechanical or a Physical 
Laboratory and some knowledge of Geometrical Drawing is desirable, but 
not necessary. Salary, £100 per annum. Apply, sending testimonials and 
a statement of age, to Prof. O. Henrici. 


COUNTY BOROUGH OF HUDDERS- 
FIELD. 
TECHNICAL COLLEGE. 
Principal—J. F. Hupson, M.A., B.Sc. 
ASSISTANT LECTURER and DEMONSTRATOR in CHEMIs- 


TRY required. Some teaching experience necessary. Salary, £110. 
Statement of duties on application to 
THOS. THORP, Secretary. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Easter (190s) Vacancies.—-Graduates and other well 
qualified Masters seeking posts in Public and other Schools for next 
term should apply at once, giving full details as to qualifications, &c., 
to Messrs. GrirFiTHs, SmirH, & Situ, Tutorial Agents 
(Estd. 1833), 34 Bedford Street, Strand, London. Immediate notice 
of all the best vacancies will be sent. 


MARLBOROUGH GRAMMAR SCHOOL. 


APPLICATIONS are invited for the position ofp HEAD MASTER of 
this school. Commencing salary, £250. Candidates must not be more than 
35 years of age, and must be Graduates of some University in the Unite: 
Kingdom. 

Full particulars, together with a form of application, will be supplied by 
the undersigned. Application must be made before April 1. ork com- 


mences in September. 
H. G. CANE, Acting Clerk to the Governors. 


7 High Street, Marlborough. 
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NATURE 


Typewriter 
for 
Beautiful Work. 


Swift, Quiet, and Convenient. 


Tllustrated Booklet Post Free. 


The YOST TYPEWRITER CO., Ltd., 
50 Holborn Viaduct, London, E.C. 


Under-timed 


Many hand-camera exposurcs are under- 
timed, or appear so when developed with 
stale solutions and ordinary formule. 


ware ‘Tabloid’ Brand 


Pyro-Metol 
Developer 


makes a fresh solution which is so 
constituted as to produce good printing 
negatives from surprisingly short exposures. 


Sold by all chemists and dealers 
Per carton to make 22 to 44 ounces, 1/= 
New booklet gratis 


BURROUGHS WELLCOME AND Co. 
LONDON, SYDNEY ann CAPE TOWN 
PHO. 111 


-sational methods) and some genera 


TU 
CORRESPONDENCE. 


For Matriculation, B.A., Scholarships, and Professional Preliminaries 
Tuition in Latin, Greek, French, German, Italian, Mathematics, Mechanics, 
Physics, Chemistry, Psychology, Logic, Political Economy, B_ok-keeping. 
Te Staff includes Graduates «f Oxford, Cammidge, London, and Royal 
Universities.—Address Mr. J. Cuaki eston, B.A , Burlington Cor:espond- 
ence College, Clapham Common, London, S.W. 


WANDSWORTH TECHNICAL 
INSTITUTE. 


SECONDARY DAY SCHOOL. 


‘An ASSISTANT MASTER required for French (modern conver- 
al form work. Commencing salary, 
£120 to £150, according to qualifications and experience. 
Applications to be made before Febru«a:y 20 on forms supplied by the 
REGIsTRAR, from whom further particulars can be obtained. 


TRINITY COLLEGE, DUBLIN. 


CHAIR OF ZOOLOGY AND COMPARATIVE ANATOMY. 

The Council will proceed to the nomination for this Professorship on 
Wednesday, March 1. 

Applications to be sent to the ReGistrar, who will furnish candidates 
with details on application, and will receive whatever testimonials they 
may offer. 


The Advertiser would be glad to purchase 
in Parts, a few weeks after dates of issue, (1) ‘‘ The Philosophical 
Magazine ” 3 (2) “Science Abstracts.” Aliso within six months of 
publication, bound or unbound volumes of ‘‘ The Philosophical Trans- 
ag of the Royal Society.”. Please apply, stating prices asked, to 

Nature Office. 


Mechanic wanted for University Laboratory. 


—Required a first-class all-round worker in wood and metal, with 


previous experience of laboratory work. State age, qualifications, 


training, and wages required.—"t No. 1842," NATURE Office. 


DARK-ROOM SAFE-LICHTS 


ELECTRIC, GAS, OIL or CANDLE. MANY PATTERNS. 
SPECIAL SAFE LIGHTS FOR ALL PLATES. 


See Lists Free. 


SANCER- SHEPHERD & 


5, 6 & 7, Gray’s Inn Passage, 
Red ‘Lion St., Holborn, London, W.C. 
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THE “ SIRIUS” WATER-GOOLING AND REGULATING TUBE. | NEW DOUBLE 
iH: HeLm, SURFACE CONDENSER. 


66 Hatton Carden, THE “IDEAL.” 
London. ! This is the best and cheapest Condenser on 
Glass Blower and the market; all delicate parts are protected 
by outer jacket, and the water cannot over- 
ACTUAL MAKER flow into the distillate. Made in two sizes, 6” 

of all kinds of and 8”, 4/6 and 5/6 each. 
X-Ray and ~ 

Tubes, Nature says :—“* This i is one of the most com- 
pact and efficient condensers which has come before our 
notice. We have tested it for condensing such volatile 


substances as ether, carbon disulphide, and acetone, 
and have found that even with rapid distillation the 
condensation is very complete. enerally speaking, 
| in order to condense these substances satisfactorily, it 


is necessary to employ a very long condenser ; of course, 


A List of this Series of Steel | _ means baa agen ig of bench space. As 
and Photogravure Portraits of nkagh@ekwee 
Men of Science will be sent 
post free to any reader of BREWSTER, SMITH & CO., 
‘Nature ” on application to 6 CROSS STREET, 

the Publishers. FINSBURY PAVEMENT, LONDON, E.c. 


ST. MARTIN’S STREET, LONDON, All kinds of Apparatus for Science Teaching. 


MACMILLAN & CO.’S LIST. 


New Volume of Essays by Sir ARCHIBALD GEIKIE. 


LANDSCAPE IN HISTORY AND OTHER ESSAYS. 


By Sir ARCHIBALD GEIKIE, D.C.L., F.R.S. 


8vo. 8s. 6d. net. 


ConTENts.—Landscape in History—Landscape and the Imagination—Landscape and Literature—The Origin of the 
Scenery of the British Isles—The Centenary of Hutton’s Theory of the Earth—Geological Time—The Life and Letters of 
Charles Darwin—Hugh Miller: His Work and Influence—Science in Education—The Roman Campagna. 


THIRD EDITION. Entirely Re-written and Enlarged, 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, 
FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M.A., F.1.C., &c. With 88 Illustrations and Numerous Tables. !n 2 Vols. 
Medium 8vo, gilt tops, 36s. net. 


NATURE—‘* The standard English book of reference on the subject.” 
THE LABORATORY COMPANION TO FATS AND OILS INDUSTRIES. By 
Dr. J. LEWKOWITSCH, F.I.C., F.C.S. 8vo. 6s. net. 
NEW EDITION REVISED IN ACCORDANCE WITH THE FOURTH GERMAN EDITION. 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF AVOGADRO’S 
RULE AND THERMODYNAMICS. By Professor WALTER NERNST, Ph.D., of the University of Gdéttingen. 
stein " » The revision of this standard treatise has been executed by Dr. R. A. LEHFELDT. 


MINING FOURNAL,—“‘ We have no hesitation in recommending this book. The translation is uniformly admirable, 
and, like the original, is clear and refreshing in style. We have tested it repeatedly and found it thoroughly up to date.” 


By H. S. HALL, M.A., and F. H. STEVENS, M.A. 


LESSONS IN EXPERIMENTAL AND PRACTICAL GEOMETRY. By H. S. 


HALL, M.A., and F. H. STEVENS, M.A. Crown 8vo. 1s. 6d. 
SECOND EDITION REVISED AND ENLARGED. 


THE LIMITS OF EVOLUTION AND OTHER ESSAYS ILLUSTRATING THE 
METAPHYSICAL THEORY OF PERSONAL IDEALISM. By G. H. HOWISON, LL.D., Mills Professor of 
Philosophy in the University of California. Extra crown 8vo. 8s. 6d. net. 


MACMILLAN AND CO., LIMITED, LONDON, 
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BAUSCH & LOMB’S 
1905 


STANDARD SIZE 


PORTABLE MICROSCOPE, 


embodying several new features, 
Is NOW READYW. 


THE IDEAL DOCTOR'S & STUDENT'S INSTRUMENT. 


Full particulars free on gery to the Sole Representatives 
for K. and Colonies, 


A.E. STALEY & CO., 
19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


Write for lilustrated Microscopical Catalogue (34 pages), 3 Stamps 
to cover postage. Also Lists of Microtomes, Centrifuges, Photo- 
graphic Lenses, Shutters & Chemicals of all descriptions, post free. 


See illustrated article, ‘‘Invar and its Applications,” 


IW WAR FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 

| Telephone Number—7238 


The Alloy of Nickel Steel which has an extremely 
small Coefficient of Expansion. 

BASE-LINE MEASURING APPARAIUS, PENDULUMS, BALANCES 
FOR WATCHES AND CHRONOMETERS. 


J. H. AGAR BAUGH, 92 Hatton Garden, London, £.C. 


Telegrams: ‘‘ VoipeR, Lonpon.” ‘Telephone: No. 4722 Holborn. 


FOR SALE, at Reduced Prices. 


MICROSCOPIC SLIDES (dispersal of Mr. Hornell’s collection), see 
Micro. Editor's note, June No. of Anow/ledge, Sections of Flower Buds, | 
&e., also Marine, suitable for Students and Exhibition, new, prices from 


x7. each. 

MICROSCOPE, Baker's D.P.H. and fittings, £7 16s ; Beck's London 
and fittings, £6 6s. ; many others, Pillisher, Ross, &c. Objectives. Bull’s- 
Kye Condensers. Abbe Condensers. Goerz PRISMATIC BINOCULARS. 
Photographic SURGEON'S OPERATION Outfit, very fine, 
‘ew, for sale, cheap. LANTERN SLIDES, English Church Archi- 
tecture. Many other useful articles. Lists. 


Mr. HERBERT CLARKE, 104 LEADENHALL STREET, LONDON. 


LANTERN and 
MICROSCOPICAL S L D E » 
In all branches of NATURAL HISTORY, from 6/- dozen. — ; | NT A R i S C 0 PE 
Over 20,000 in Stock. 


(As supplied to the Principal Universities, Technical Schools, &c.) ¢ 3 as devised by SIR WILLIAM CROOKES, 
Send for Catalogues to the actual preparers. x | Showing the 


| of Radium. 
FLATTERS & GARNET T, Ltd., Price, with Lens.. ‘ & 
Dealers in everything Microscopical, 48 Deansgate, Manchester. > P| CHEAPER ForM OF ABOVE 15 0 
LaporaTories : 16 & 18 CHuRcH Road, LoncsicuT, M/c. The Scintillations seen in this instrument are from 
N.B.—Special Series of 48 Microscopical Slides for Students of SOOKE Pure Radium Bromide of the Highest Known Activity, 


= and are brighter and more plentiful than those pro- 
ths net. Book of Original Diagrams illustrating duced from Pitchtlende or other bodies of low 


MICROSCOPES, NATURE STUDY appliances, &c. ie j radio-activity. 
PARATUS. LEACH'S LANTERN 


PHOTO: MICROGRAP PHIC APP. COPE. E 4 A. C. COSSOR, 54 Farringdon Rd., Lon ° 
Speciality. LANTERN SLIDEs from Negatives, Book Illustrations, &c. Telephone 
ed. 


Correspondence invit Gotp MeEpat awarded St. Louis Exhibition, 1904. 


Apparatus for estimation of sulphur in spent oxide. 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 ‘CHARING CROSS ROAD, LONDON, W.C. 
gar- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. —wy 
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SUSPENDED COIL 
GALVANOMETER. 


A simple but very 
serviceable form, designed by 
Mr. T. Mather, F.R.S. 
Sensibility, about 1 millimetre per 
microvolt at a scale distance 
of 1 metre. 


Price 15 O 


DELIVERY FROM STOCK. 


The Cambridge Scientific Instrument Co., Ltd., 


CAMBRIDGE, ENGLAND. 


JOHN J. GRIFFIN & SONS, Ltd. 


MANUFACTURERS OF 


SCIENTIFIC APPARATUS. 


COMPLETE EQUIPMENTS IN 
APPARATUS & CHEMICALS 


FOR CHEMICAL, 
BACTERIOLOGICAL, 
ELECTRO-CHEMICAL, 
METALLURGICAL 
AND AGRICULTURAL 
LABORATORIES. 


SOLE DEPOT FOR 
KAHLBAUM’S CHEMICALS. 


SARDINIA ST., LONDON, W.C. 


SELF-REGISTERING 


AND 


SELF-RECORDING 


(ELECTRICAL) 


y 


THE ‘ WILSON’ 
SELF-REGISTERING 
RAIN GAUGE, 


i= Descriptive Circular 
Post Free. 


The ‘WILSON’ 
SELF-RECORDING 
ELECTRICAL 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


If any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 


(Established 1750), LTD. 
Contractors to H.Al. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981. Holborn. Telegrams—‘‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


A CHEAP EDITION OF CHARLES DARWIN'S 
WORKS. 
Uniform with ‘‘ Origin of Species,” ‘* Descent of Man,” Xc. 


THE VARIATION OF ANIMALS AND 
PLANTS UNDER DOMESTICATION. 


With Illustrations. Large Crown 8vo. 2 Vols. 


_ THE GREEK THINKERS. 


A HISTORY OF ANCIENT PHILOSOPHY. 


By Prof. THEODOR GOMPERZ, 
of Vienna University, Hon. LL.D.Dublin, 
Ph.D. Konigsberg, 
Vols. II. and III. SOCRATES, the SOCRATICS, and 
PLATO. 
Translated by G. G. BERRY, M.A., Balliol 
College, Oxford. 
14s. net each Vol. Vol. I. already published, 
14s. net. 


55. net. 


Demy 8vo. 


THE INVENTOR’S GUIDE. 


By JAMES ROBEPTS, M.A., LL.B., 
Author of ‘*The Grants and Validity of British Patents for 
Inventions.” 


Crown 8vo, 2s. 6d. net. 


JOHN MURRAY, Albemarle Street, W. 
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ADA MH LG ER, | TD., 


Prisms of Glass, Quartz, Iceland Spar, and other Materials. 
Plane Parallel Glass of any desired accuracy. 


Nicol, Foucault, Hartnack, Thompson, Rochon, Wollaston, and other | 
Polarising Prisms. 


Special and Experimental Optical Work a Speciality. 
75a CAMDEN ROAD, LONDON, N.W. 


Awarded Gold Medal St. Louis Exhibition, 1904. Telegraphic Address :—** sohines ity, London.” 


CATALOGUE (“A”) OF SPECTROSCOPES AND SPECTROSCOPIC ACCESSORIES GRATIS. 


pumps superseded. | MERCURIAL 
THE «BAROMETER 
“GERY K” JAMES J. HICKS, 


Sole Maker. 


‘ (Fleuss Patent) 
Designed to give a trace from 


vacuum Pump. | which the height at any time 
| may be determined to 
inch. This end is attained by 
Results hitherto only pos, arranging the details of cor- 
sible with mercury pumps a | ij struction so that the friction 
are readily obtainable by See Meee of all the moving parts, and 
the ‘“ Geryk.”’ Used by Eee more particularly that between 
all leading scientists. Far pen and the paper, may 
more rapid than any other be reduced to an absolute 
vacuum pump. 

Price from Write for 1 

24:5: 0. LIST F.45. Catalogues on application. 

Nine Eims ironworks, Reading. | 8,9, & 10 

HATTON GARDEN, LONDON. 


minimum, and also by an auto- 
matic temperature correction. 
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MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF GENERAL BIOLOGY AND PHYSIOLOCY. 


By the late PROFESSOR G. B. HOWES. 
ATLAS OF PRACTICAL ELEMENTARY ZOOTOMY. 


(Being a Revised Edition of the Zoological Portion of the Atlas of Practical Elementary Biology.) 
By the late G. B. HOWES, LL.D., F.R.S., Professor of Zoology, Royal College of Science, London. 


With a Preface to the First Edition a by T. H. HUXLEY. to. 


WORKS BY ALFRED RUSSEL WALLACE, 


F.R.S., LL.D. 
DARWINISM: An Exposition of the 


Theory of Natural Selection. Crown 8vo. 7s. 6d. 


NATURAL SELECTION, and 
TROPICAL NATURE: and other Essays on Descriptive 
and Theoretical Biology. Crown 8vo. 7s. 64. 


ISLAND LIFE. Crown 8vo. 7s. 6d. 
STUDIES SCIENTIFICandSOCIAL. 


2 Vols. Extra Crown 8vo. 18s. 


INTRODUCTORY PRIMER OF 


— By Prof. T. H. HUXLEY, F.R.S. Pott 
8vo. [Science Primers. 


LESSO'N*S~IN ELEMENTARY 
BIOLOGY. By Prof. T. JEFFERY PARKER, B.Sc., 
F.R.S. Tinsteated. Third Edition, revised. Crown 8vo. 
10s. 6d. 

A COURSE OF ELEMENTARY 
INSTRUCTION IN PRACTICAL BIOLOGY. By 
Prof. T. H. HUXLEY, F.R.S., assisted by H.N. 
MARTIN, F.R.S. New Edition, revised bv the late G. B. 
Howes and D. H. Scorr, D.Sc. Crown 8vo. 10s. 6d. 

The LIVING ORGANISM. An Intro- 
duction to the oe of Biology. By ALFRED EARL, 
M.A. Crown 8vo. 

MICRO- ORGANISMS AND FER- 
MENTATION. By A. JORGENSEN. Translated by 
A. K. MILLER and E. A. LENNHOLM. §vo. Ios. net. 

ORGANIC EVOLUTION AS THE 
RESULT OF THE INHERITANCE OF ACQUIRED 
CHARACTERS ACCORDING TO THE LAWS OF 
ORGANIC GROWTH. By Dr. G. H. T. EIMER. 
Translated by J. T. CUNNINGHAM, F.R.S.E.  8vo. 
12s. 6d. 

ON BRITISH WILD FLOWERS 
CONSIDERED IN RELATION TO INSECTS. By 
AVEBURY, F.R.S. _ Illustrated. Crown 8vo. 

{Nature Series. 

The DEVELOPMENT of the FROG’S 


EGG. By T. Il. MORGAN, Ph.D. 8vo. 7s. net. 


REGENERATION. By T. H. MOR- 


GAN, Ph.D. Illustrated. 8vo. 12s. 6d. net. 


EVOLUTION AND ADAPTATION. 


By T. H. MORGAN, Ph.D. 8vo. 12s. 6d. net. 


AN OUTLINE OF THE THEORY 
OF ORGANIC EVOLUTION. By M. M. METCALF, 


THE CELL IN DEVELOPMENT 
AUD By E. B. WILSON, Ph.D. 


10s. net. 


THE SURVIVAL of the. UNLIKE. 


By L. H. BAILEY. Crown 8vo. 8s. 6d. 


MATERIALS FOR THE STUDY OF 
VARIATION. By W. BATESON, M.A. Ilustrate. 


EVOLUTION AND MAN’S PLACE 
IN NATURE. By Prof. H. CALDERWOOD, LL.D 


EXPERIMENTAL MORPHOLOGY. 
By C. B. Ph.D. Parts I. and II. Svo. 
gs. net each. 

PHYSIOLOGY for BEGINNERS. By 


Sir M. FOSTER, K.C.B., M.D., and LEWIS E. SHORE, 
M.A., M.D. Globe 8vo. 2s. 6d. 


LESSONS IN ELEMENTARY PHY- 
SIOLOGY. By THOS. H. HUXLEY, F.R.S. Illus- 
trated. 45. 6d. 

Questions, Is. 6d. 


PHYSIOLOGY. By Sir MicuaetFostex, 
K.C.B., M.D. With Bd Pott 8vo. Is. 
[Sctence Primers. 


TEXT-BOOK of PHYSIOLOGY. By 
Sir MICHAEL FOSTER, K.C.B., M.D. With Ii- 
lustrations. Sixth Edition, largely revised. In Four Parts 
Part I. Blood—The Tissues of Movement, the Vascular 
Mechanism. 10s. 6¢@. Part II. The Tissues of Chemica! 
Action, with their Respective Mechanisms—Nutrition. 
10s. 6d. Part III. The Central Nervous System. 10s. 60. 
Part IV. The Senses. 10s. Appendix. The 
Chemical Basis of the Animal Body. By A. S. LEA. 7s. 6:7. 


COURSE OF ELEMENTARY 
PRACTICAL PHYSIOLOGY AND HISTQLOGY. 
By Sir M. FOSTER, K.C.B., and J. N. LANGLEY, 
D.Sc. Seventh Edition, edited by J. N. LANGLEY, D.Sc., 
F.R.S., and L. E. SHORE, M.D. Crown 8vo. 7s. 6. 


PRACTICAL HISTOLOGY. By J. N. 
LANGLEY, M.A. Crown 8vo. 6s. 


ANATOMY PHYSIOLOGY 
FOR NURSES. By D.C. KIMBER. §8vo. Ios. net. 


GENERAL PHYSIOLOGY. By Pro- 


fessor MAX VERWORN, M.A., Ph.D. Translated by 
FREDERIC S. LEE, Ph.D. With 285 Illustrations. 


Medium 8vo. 155. net. 

A TEXT-BOOK of the PHYSIO. 
LOGICAL CHEMISTRY OF THE ANIMAL BODY, 
including an Account of the Chemical Changes occurring 
in Disease. By ARTHUR GAMGEE, M.D., F.RS. 
Vol. II., 18s. 


ELECTRO-PHYSIOLOGY. By Prof. 
Translated by F. A. WELBY. 


MACMILLAN AND CO., LIMITED, LONDON. 
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Sale bp Buction WATKINS & DONGASTER, 


TUESDAY, FEBRUARY 21, at 12.30. Naturalists and Manufacturers of 


MR. J. C. STEVENS will Offer at his| CABINETS AND APPARATUS 


Rooms, 38 King Street, Covent Garden, London, W.C., a fine Col- FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 

lection of British Birds formed by the late W. F. Urwick, Esq., BRANCHES OF NATURAL HISTORY. 

beautifully mounted and cased. Also interesting duplicates from the 

Collection of the late S. E. Suirtev, Esq., varieties of Grouse, &c., SPECIAL SHOW-ROOM FOR CABINETS. 

and about two hundred lots of Eggs and Skins from other sources. N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
On view day prior ro to 4, and morning of sale. ences are permitted to distinguished patrons, Museums, Colleges, &c. 


Catalogues ication. 
on A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


LIVING SPECIMENS FOR | SPECIALITY.—Objects for Nature Study, Drawing 
T H E M | C R O S CO P E. Birds, Mammals, Se... Preserved and Mounted by First-class 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, All Books and Publications on Natural History supplied. 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 


ther specimens of Pond Life. Price rs. per Tube, Post Free. Helix | 36 STRAND, LONDON, W.C. 


matia, Astacus, Amphioxus, Rana, Anodon, Xc., for Dissection purposes. (Five Doors from Charing Cross.) 
aring SS. 


THOMAS BOLTON, fe Our Catalogue (96 pp.) Post free on application. 


25 BALSALL HEATH ROAD, BIRMINGHAM. 
MARINE BIOLOGICAL ASSOCIATION ALBERT EDWARD JAMRAGH 


(Late CHARLES JAMRACH), 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. NATURALIST, 


The following animals can always be supplied, either living ick 
a mpiements o avage Wartare, ols, Sacre asks, Peruvian Pottery 
oS preserved by the best methods : Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Sycon ; Obelia, Sertularia ; Alcy- 
onium ormiphora (preserved) ; ptoplana ; ineus, Amphiporus. 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, ROCKS, MINERALS, FOSSILS. 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, For Collectors, Students, Technical Schools, Colleges, &e. 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. _COLLECTIONS IN POLISHED DEAL BOXES. 

For prices and more detailed lists apply to 25 Specimens, 5/6; so do., 10/6; 100 do., 21/-; 200 do., 42/- 

Biological Laboratory, Plymouth. THE DIRECTOR. 20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted Pn the Board of Education Examinations in 


PHCGN 1X Geology, Physiography, and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Olyects for 
ASSURANCE COMPANY, LIMITED. selection. Specimens sent on approval. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. NEW CATALOGUE POST FREE. 


ESTABLISHED 1782. 
Mederate Rates. Absclute Blectric THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
Lighting Rules Supplied. Liberal Loss Settlements. 


| Gentlemen interested in the above study are invited to send to 
BIRKBECK BANK JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
ESTABLISHED 18s1. for a Prospectus of 
Current Accounts. 2% Interest allowed on minimum 


monthly balances when not drawn below £100. THE TWENTIETH CENTURY ATLAS OF 
Deposits. 24% Interest allowed on Deposit Accounts. MICROSCOPICAL PETROGRAPHY, 
Advances made. Stocks and Shares bought and sold. now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Apply C. F. Ravenscrort, Secretary, Half-Tone Plates, and also Four actual Rock Sections. 
Southampton Buildings, High Holborn, W.C. Subscription in advance, either Monthly, 7/-; Quarterly, 21/-; 
| or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


DRAWING INSTRUMENTS. SECOND-HAND MICROSCOPES. 


| (Monocular and Binocular.) 
Best Make and Finish. By Swift, Watson, Beck, Crouch, Collins, Zeiss, Leitz, &c. 


SET SECOND-HAND TELESCOPES. 
(Refractor and Reflector. Jarious Sizes. 
sd By Cooke, Grubb, Alvan Clark, Wray, Calver, Browning, 
DRAWING BOARDS. Steward, Newton, Watson, Dollond, Negretti, Banks, 
- Fraunhoffer, &c. 
Obtained through any Optician. LISTS ON APPLICATION. 


RE 
ROBERT NICHOLL, 153 HIGH HOLBORN, LONDON. | os pantuert's BUILDINGS, HOLBORN CIRCUS, LONDON, E.C. 


NOTICE.—Advertisements and business letters for NatuRE should be addressed to the Publishers ; Editorial 
Communications to the Editor, The telegraphic address of Nature is ‘* Puusis,”” LONDON. 


SUBSCRIPTIONS TO ‘‘ NATURE.” CHARGES 


s. d.|Toavt Places ABroap:i— s. d. Zs. a. 
Yearl: 80 Yearly 110 6 Lines in Column Quarter Page, or Half 
| F . Per Lineafter . aColumn . 
Half-yearly o14 6 Half-yearly . + 015 6 Qne Sixteenth Page,or Eighth Col. 
Quarterly 07 6 Quarterly - 8 o One Eighth Page, or Quarter age, 3.5 
Column 6| Whole Page . 
* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, WC. 
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SPECIAL ARRANGEMENTS for supplying (, H. F, MULLER’S world- 


renowned FOCUS TUBES at REDUCED PRICES have been made by 
THE MEDICAL SUPPLY ASSOCIATION, 228 Gray’s Inn Road, 
London, W.C. 


With Double Regulator for Raising and Lowering 
Vacuum, 24/- Ditto without Regulator, 14/- Large Size (170 mm. diameter) Water Cooled... £4 5 0 
| New Illustrated and Descriptiwe List post free. 


COUNTRY House LiIGHTiInG 


FAR | ~ | LARGER 

= INSTALLATIONS 
GIVE STILL 

MORE REMARKABLE 
RESULTS. 


THE MOST 


SYSTEM KNOWN. 


| 
ECONOMICAL a | 


GAS PLANT. GAS ENGINE AND DYNAMO. 
Electric Current for 100 jee? lamps can be obtained for ONE PENNYWORTH of fuel per hour by using a CROSSLEY 
GAS ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to 
CROSSLEY LTD. OPEN SHAW, MANCHESTER. 


WATSON’S MICROSCOPES & OBJECTS. 


Watson's New ‘‘Club” Microscope. An Instrument of full size of | New Slide of Radium for Microscope. Shows Scintillations 
most modern design. Especially’arranged for the use of Amateurs. brilliantly, and easily managed—quite new nis me ooo 

uman nal Cord—prepare y Golgi’s met 

Watson’s well-known Van Heurek and Edinburgh Student's Micro- | Beautiful Polyzoa—Cristatella mucedo, with Slatoblasts 
scopes have been re-modelled in the Stage and Foot, and give even Ceelenterata—Campanularia, Obelia, Clytia, and many others, 
greater convenience for working than before. each ‘ 


The Watson-Conrady Condenser System is of new computation, and | Exquisite arranged groups composed of Diatoms, Spicules, &c., 


Somer “Mi according to size, from eve ome ove 5/- to 21 
Scales and Hairs of Insects arranged to represent Sprays, 


New Aplanatic Magnifiers. New Objectives. Everything Bouquets, and Vases of Flowers, always interesting and 
Write for Catalogue No. 3 of Micro. Objects, together with newly 


For all the above see Watson's 158-page Catalogue of Microscopes, sent published supplementary list of Slides, giving details of recently 
post free. added specimens, post free. 


{SPINTHARISCOPE for observing the Scintillations of Radium. The very best. Price 21/- 
SPECIALITIES :— STRUTT’S RADIUM CLOCK. Price according to quantity and quality of Radium included. 
(RADIUM of MAXIMUM activity in stock, also of medium and moderate activities. Send for particulars. 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


ESTABLISHED 1837. BRANCH—16 Forrest Road, Edinburgh. 


POPULAR 


Twelve }-plates in sheaths, instantaneous changing, rack focussing, ever-set shutter with speed regulator, mahogany body 
Covered good leather, and fitted with a STIGMATIC LENS, working at / 7°5. 


Send for fully Illustrated List of Lenses and Cameras. 
J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


7s. 


Printed by Kichakp ULay aNv Sons ‘Limirep, at 7&8 breaa Street Hull, Queen Victoria Street, in the City o London, and published by M 
anv Co., at St, Martin's Street, London, W.C., and THE MACMILLAN Company, 66 Fifth p New Feb, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
nach Nature trusts the mind which builds for aye.”’ 


Or MICH, 


MAR 1905 


—WoRDSWORTH. 


No. No. 1843, VoL. 71) 


_ THURSDAY, _ FEBRUARY 23, 1905. 


[PRICE 'SIXPENC E 


Registered asa unions at the General Post Office. } 


{All Rights are Reserved. 


NEWTON & 
3 FLEET STREET. 
Sole Makers. 


REYNOLDS & BRANSON, Ltd 
Chemical and Scientific Instrument Makers to His Majesty’ s 
Government (indian, Home, and Colonial). 


Dr. THURSTAN HOLLAND'S 
X-RAY 
COMPRESSOR. 


Particulars on application. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplie 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricitv. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Lllustrations, Sree on application. 

DesiGns or RENCHES AND FrrTinGs TO SUIT ALI. REQUIREMENTS. 


4 COMMERCIAL STREET, LEEDS 


MOVING COIL 


CELL- “TESTING _VOLTMETER. 


FIN, Lo 


Vilt 


POCKET TYPE. 
JIVH 


Mounted in handsome Nickel-plated 22/6. 


with flexible connections, 0-6 volts... 


JOHN J. GRIFFIN & SONS, Lt. 
20-26 SARDINIA STREET, 
LINCOLN’S INN FIELDS, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


Aneroid Barometer, with altitude scale, Pocket Compass, with patent 
dial, and a Thermometer having Fehrenheit and Centigrade Scales (or a 
Clinical Thermometer may be substituted), from £4 ros. to £7 108. 


Can also be had mounted in Gold or Silver. 
VERY SUITABLE FOR PRESENTATION. 


**Special” Illustrated Price List of Instruments suitable for 
Presents free by post to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL; 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 


Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 
Spectat ScHoot or MopERN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 
Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Att CoursgEs AND DEGREES ARE OPEN TO BOTH MEN AND WOMEN | 


STUDENTs. 


In the Medical School there is a separate Dissecting Room for Women | 


with a qualified Woman Demonstrator. 
Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Sylladuses with all information will be sent on application to the 
SECRETARY. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in-- 
MATHEMATICS, 

| PHYSICS, 

CHEMISTRY, 

ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure ox 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 

Evening Classes in Chemistry, Metallurgy, Physics 
and Mathematics designed to meet the requirements of those 
engaged in Chemical, Metallurgical and _ Electrical 
industries and in trades associated therewith. 

Special Courses during the Lent ‘Term :— 

GAS ANALYSIS ... Cuarves A. Koun, M.Sc., Ph.D., F.I.C. 

METALLOGRAPHY C. O. Bannister, Assoc. R.S.M. 

Full curriculum for B.Sc. Examination of London 
University in Experimental Science under recognised 
Teachers of the University. 

NEW TERM began MONDAY, JANUARY 9, 1905. 

Che Institute is readily accessible and near to Fenchurch Street, Liver- 

pool Street, Broad Street and Metropolitan Railway Stations. 


For details of the Classes apply at the Office of the Institute, or by 
letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
- week will be conducted in preparation for the London University 

egrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1904-1905, is £15. These Courses are recog- 
nised for “Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Courses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen; ELEC- 
TRICAL ENGINEERING, A. J. Makower; CHEMISTRY, J. B. 
Coleman, J. C. Crocker, and F. H. Lowe; MATHEMATICS and 
PHYSICS, S. Skinner, W. H. Eccles, J. Lister and L. Lownds; 
BOTANY, H. B. Lacey and T. G. Hill; GEOLOGY, A. J. Maslen. 
In the evenings similar Courses will be conducted, but at £2 per 
Session. Also TECHNICAL DAY COURSES of three years’ 
duration are arranged as a preparation for the Engineering, Elec- 
trical and Chemical and Metallurgical professions. The Laboratories 
and Workshop are open for RESEARCH under the direction of the 
Principal and the Heads of Departments. 


Further particulars may be obtained on application to the SECRETARY, 
who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 34¢. The Prospectuses may be had at 
the Office for 1d. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


SATURDAY next, February 25, at Three o'clock, Davin GrorcEe 
Hocartn, Esq., M.A. First of two Lectures on ‘‘ Archeology.” Half-a- 
Guinea the Course. 

TUESDAY, February 28, at Five o'clock, Professor Kart PEarson, 
F.R.S. First of three Lectures on ‘‘Some Recent Biometric Studies.” 
Half-a-Guinea. 

THURSDAY, March 2, at Five o'clock, Professor H. H. Turner, 
D.Sc., F.R.S. First of three Lectures on ‘‘Recent Astronomical’ Pro- 
gress.” Half-a-Guinea. 

Subscription to all Courses in the Season, Two Guineas. 


REG. S. CLAY, D.Sc., Principal. 
(THEORY AND 


CoO AC H | N PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA.- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 

Mr. FREDERICK DAVIS, The Laboratories, 
(Registered in Column B (Advanced Education), Teachers Registration 
Council, Board of Education, 8.W.), 

49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


RHODES UNIVERSITY COLLEGE, 
GRAHAMSTOWN, CAPE OF GOOD 
HOPE. 

EsTABLISHED BY ACT OF PARLIAMENT, 1904. 

Applications are invited for the fullowing Professorships, viz. :— 

(s) LATIN and CLASSICAL LITERATURE and PHILOLOGY. 

Salary, £500 per annum 

(2) PH'1LOSOPHY and HISTORY. Salary, £500 per annum. 

(3) APPLIED MATHEMATICS and PHYSICS. Salary, £500 per 

annum. 

(4) GEOLOGY. Salary, £350 per annum. 

(s) ZOOLOGY. Salary, £350 per annum. 

The professors of Geology and Zoology will also hold appointments in 
connection with the Albany Museum, for which they will receive an 
additional salary of £150 each per annum. 

Further particulars may be obtained from the AGENnT-GENERAL FOR 
THE Cape oF Goop Hore, 100 Victoria Street, Westminster, London, to 
whom applications, with copies of testimonials, should be sent on or before 
March 15, 1905. 

Applicants must be under 4o years of age, and must furnish a certificate 
of good health. ; ‘ 

Successful candidates will be required to enter upon their duties at 
Grahamstown on July 25, 1905. 


THE LISTER INSTITUTE OF 


PREVENTIVE MEDICINE. 
JENNER MEMORIAL STUDENTSHIP IN BACTERIOLOGY. 

The Governing Body offers Research Studentship of the value of £tso, 
tenable by a British subject for one year, but renewable for a second year 
at the option of the Governing Body. 

Applications to be sent in by March 18, 1905, to the AssisTANT 
SECRETARY. 

The Liste: Institute of Preventive Medicine, 

Chelsea Gardens, Chelsea Bridge Road, London, S.W. 


COUNTY BOROUGH OF HUDDERS- 
FIELD. 
TECHNICAL COLLEGE. 
Principal—]. F. Hupson, M.A., B.Sc. 

ASSISTANT LECTURER and DEMONSTRATOR in CHEMIS- 
TRY required. Some teaching experience necessary. Salary, £110. 
Statement of duties on application to 

THOS. THORP, Secretary. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Easter (1905) Vacancies.—Graduates and other well 
qualified Masters seeking posts in Public and other Schools for next 
term should apply at once, giving full details as to qualifications, &c., 
to Messrs. GRIFFITHS, SmiTH, Powett & Situ, Tutorial Agents 
(Estd. 1833), 34 Bedford Street, Strand, London. Immediate notice 
of all the best vacancies will be sent. 


BRITISH MUSEUM. 


The READING ROOMS will be CLOSED from WEDNESDAY, 
MARCH 1, to SATURDAY, MARCH #4, inclusive. 
British Museum, E. MAUNDE THOMPSON, 
February 21, 1905. Director and Principal Librarian. 


REQUIRED as soon as possible, TWO 
SCIENCE MASTERS. (1) Chemistry, Botany, and some Physics. 
Salary, £150 to £160. Technical School. (2) Chemistry, Mathematics, 
and Botany. £140. County School.—For particulars address 
GrirFitns, SmirxH, Situ, Tutorial Agents (Estd. 1233), 


34 Bedford Street, Strand, London. 
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Sale by Auction. 


Ry order of Executors of the late Dr. ISAAC ROBERTS, 
F.R.S., F.R.A.S. 


CROWBOROUGH BEACON, 
SUSSEX. 


In a magnificent position (about 780 feet above sea level) 
commanding extensive and delightful views. 


MESSRS. LANGRIDGE & FREEMAN 


have received instructions to SELL by AUCTION, at the 
Mart, Tokenhouse Yard, E.C., on FRIDAY, MARCH 17, 
1905, at Two o'clock, the Freehold RESIDENTIAL 
ESTATE known as “STARFIELD,” within about 14 
miles of Crowborough Station (L.B. & S.C.R.). It com- 
prises a well-built Detached Residence containing dining 
room, drawing room, enclosed verandah, five bed and 
dressing rooms, bath room, and offices, also library, labora- 
tory, Fine Observatory, with revolving hemispherical 
copper-covered dome, Belvidere tower, &c. There are 
excellent stone-built Stables, Outbuildings, Greenhouse, 
Gardener’s Cottage, and Entrance Lodge. The Pleasure 
Grounds studded with ornamental trees, include tennis 
lawn, productive kitchen garden, and wired-in fruit plan- 
tation. The whole property contains 4a. Ir. 3Ip., a 
portion of which could be utilised for the erection of 
additional residences. The property will be so offered as 
to give the purchaser the opportunity of securing the 
exceedingly valuable telescopes and other astronomical 
instruments, &c. 


Particulars, &c., of Messrs. Atsop, STEVENS AND Co., 
Solicitors, 14 Castle Street, Liverpool; and (with Orders to 
View) of the Auctioneers, 28 Queen Street, Cheapside, E.C., 


and Tunbridge Wells. 


BROW NIN G’S 


AG TELESCOPES 


EQUATORIAL TELESCOPE 


(as figured), 


with fine 3in. 0.G., best 
Equatorial mounting, on strong 
Oak stand. 


*“* UNIVERSITY ” TELESCOPE, with 3 in. 0.G., 3 eyepieces, 
star finder, vertienl steadying rod, and fixing, or oon 
0 


stan % in case £10 
Do. with 3} in. 0.G. - 
** COLLEGE” TELESCOPE, with 3 in. 0.G. 
2 eyepieces, on claw stand 0 
Do. with selected 3 in. 0.G. and 3 eyepieces “ i] 
STUDENT’S”” TELESCOPE . 0 
ALT-AZIMUTH TELESCOPE, 4in. Brass Body 0 


PRICE LISTS POST FREE. 


JOHN BROWNING, 78 Strand, LONDON. 


DARLING’S PATENT 


CALORIMETER. 


Constructed specially for use in all Steel Works and other 
Industries that use quantities of Fuel, and for the En- 
gineering and Mining Departments of Colleges and 
Schools. 

PRICE from £2 2s. each. 


Giving far better results than those on the market costing 
four or more times as much. 


ga Descriptive Illustrated Pamphlet post free. 


Sole for the 
A. GALLENKAMP & Co., Ltd., 
19 & 21 SUN STREET, FINSBURY, LONDON, E.C. 


PHOSPHORESCENT 


DIAMONDS 


Specially selected for use with Radium Beta Rays, Ultra-violet 
Light, Sunlight, or Magnesium Light. 
ROUGH FRAGMENTS, 5/=* each, mounted on black ground with 
false gem for comparison. 


DIAMOND SGREENS, 15/- each 


(GLEW’S PATENT). 
Showing Scintillations with Alpha Rays, mounted with Radium, 
complete, 20/- each. 
For use with any Pocket Magnifier or Scintilloscope. 
GLEW’S SCINTILLOSCOPE, with Pitchblende and 
Polonium, 7/6 each. 


F. HARRISON GLEW, 156 Clapham Road, London, 8.W. 


SANGER - SHEPHERD 
COLOUR OUTFITS 


secure photographs with all the beauty 

of natural colours and but little more 

trouble than for ordinary black and white 

prints. Many patterns to attach to 
your own camera. 


Complete Outfits to attach to Plate Conesen, including 
Repeating-Back as above, and every requisite, 
from &8 14 


NEW ONE-LENS ONE-EXPOSURE CAMERA. 


O©@ Send for New Booklets, post free to readers of ‘‘Nature,"’ 
or call and see results obtained by amateurs. 


SANGER-SHEPHERD & 


5, 6 & 7, Gray’s Inn Passage, 
Red ‘Lion St., Holborn, London, W.C. 
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THE LATEST & CHEAPEST 
AITCHISON 


PATENT PRISM BINOCULAR. 


£3 10 0 


Complete in 
Brown Leather 
Sling Case. 


MADE IN LONDON 
in our own Factory. 


ILLUSTRATED PRICE LISTS POST FREE. 
Why buy foreign glasses when the Aitchison 


MADE IN LONDON, 


is the best. 


AITCHISON & CO., 


AND 


OPTICIANS TO THE BRITISH, RUSSIAN, 
UNITED STATES GOVERNMENTS. 


428 STRAND, and Branches, LONDON. 


Mr. Edward Arnold’s New Books. 
THE EVOLUTION THEORY. 


By AUGUST WEISMANN, 


Professor of Zoology in the University of Freiburg. 
Translated by Professor J. ARTHUR THOMSON and MarGaret THoms 
Two volumes, Royal 8vo. With many Illustrations. 32s. net. 


ASTRONOMICAL DISCOVERY 
By HERBERT HALL TURNER, D.Sc., F.R.S., 


Savilian Professor of Astronomy in the University of Oxford. 
With Illustrations and Diagrams. Demy Svo. 10s. 6d. net. 


THE CHEMICAL SYNTHESIS 
OF VITAL PRODUCTS, 
And the Inter-Relations between Organic Compounds, 


By R. MELDOLA, 


Professor of Chemistry in the City and Guilds of London Technical Colle: 
Finsbury. Vol. I. Super Royal 8vo. 21s, net. 


THE BECQUEREL RAYS 
AND THE PROPERTIES OF RADIUM. 


By the Hon. R. J. STRUTT, 


Fellow ot Trinity College, Cambridge. Demy 8vo. 8s. 6d. net. 


AN INTRODUCTION TO 
THE THEORY OF OPTICS. 


By A. SCHUSTER, Ph.D., 


Professor of Physics at the University of Manchester. Demy 8vo. 15s, ne! 


THE ELECTRIC FURNACE. 
By HENRI MOISSAN, 


Professor of Chemistry at the Sorbonne. 
Translated by A. T. de Movitriep, M.Sc., Ph.D. 
Demy 8vo. With numerous Illustrations. 10s. 6d. net. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


WE HAVE RECEIVED THE FOLLOWING 


CALCIUM METAL 


(In round bars averaging 4, 8, and 16 oz. each, 
one inch in diam.), 1/G per oz. 


CARBORUNDUM 


or SILICIUM CARBIDE 
(Beautiful show crystals), 2/= per oz.,in lumps 
: of 2 oz. upwards. 
Post Free within U.K. 


Titanium metal. Caesium oxide. 
Lithium ” Cerium ” 
Selenium ” Glycinum ” 
Tellurium ” Didymium ” 
Silicium ” Lanthanum ” 
Thallium ” Ytterbium ” 
Zirconium ” Yttrium ” 
Uranium Rubidium 
4 Vanadium ” Erbium ” 
Rhodium ” Neodymium ” 
Indium ” Sam- ium ” 
Tantalium ” | ,, 
Platin.-Magnes. cyan. Platin.-Thorium cyan. 
” Lith.-Rubid. _,, ” Potass. ” 
” Cobalt ” Gadolin: oxalat: 


” Ammon. ” Lithium fluor silicate. 
PRICES ON APPLICATION. 
We are prepared to quote special rates for SODIUM 


and POTASSIUM in quantities. 


RADIUM BROMIDE 


of highest power manufactured. 


Goods may be returned if not approved of, when money will be refunded. 
Professional Men, Universities, Schools, &c., allowed special terms. 


ARMBRECHT, NELSON & CO., 
Tl & 73 DUKE ST., GROSVENOR SQUARE, W. 


VAPOUR PRESSURE 
APPARATUS. 


A convenient modification 
of Regnault’s classic 
form. 


The barometer tubes 


are of syphon form, and 


are completely enclosed 


in a brass water-bath 


with plate-glass inspec- 


tion windows. 


Price complete (with- 


out Mercury), 
: 


The Cambridge Scientific Instrument Co., Ltd., 


CAMBRIDGE, ENGLAND. 
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MANUFACTURER of Patented Induction Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 


JOINTLESS SECTION COILS, my system of 1868, to order, 10 in. Coil, 


4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 
COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 
logue prices. 
Maker and Designer of the following Coils :— 

PCLYTECHNIC, 29 in. spark. 

SPOTTISWOODE, 44 in. spark. 

THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model fageestee adopted for South Africa, with Batteries, small 
Steam, Motor, ETS OF X-RAY APPARATUS suitable for 


HIGH FREQUENCY APPARATUS of my newest models. 
PRICES per return post. 


TO ALL PHOTOGRAPHERS 


INTERESTED IN 


Carbon Printing. 


The most beautiful of Permanent Photographic Processes. 


Your application is invited for a copy of 


“FIRST STEPS IN 
AUTOTYPE PRINTING,” 


A 20-page practical descriptive pamphlet, explaining in 
simple language the various operations of Carbon Printing. 
Complete Price List of Carbon Printing Materials 
and Accessories (Tissues, Transfer Papers, Developing 
Apparatus, Trial Sets, &c., &c.). 
Various leaflets, offering convincing evidence of the 
SIMPLICITY OF THE CARBON PROCESS. 


Trial Sets, containing all essential materials : 
QUARTER-PLATE. HALF-PLATE, OF § by 4- WHOLE-PLATE. 


2s. 6d. 3s. 6d. 4s. 6d. 


Each set contains:—Sensitive Tissue, Single Transfer 
Paper, Actinometer, Squeegee, Safe Edge Masks, 
Powdered Alum and Instructions for use. 


ADDRESS— 


| The AUTOTYPE COMPANY, 
74 NEW OXFORD STREFT, LONDON, W.C. 
Works:—WEST EALING, W. 


MARCONIS 
WIRELESS TELEGRAPH 


MANUFACTURERS OF 
High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 


10, 12" & 14° INDUCTION COILS. 


PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &c., &c. 


New Descriptive Price List Free on Application to 


18 Finch Lane, London, E.C. 


JENA LABORATORY GLASSWARE. 


OILING FLASKS, BEAKERS, 

RETORTS, TEST TUBES, TUBING 

FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 


Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
tary Analysis, Price-list sent free 


TRADE MARK. on application. 


SCHOTT & GEN. G/assworks, Jena (GERMANY). 


The Jena Glasses a in the U.K,, on sale — me following firms : 
Aberdee uchester, 
A. & J. SMITH, 23 ; and 25 St. FREDK. MVACKSON & Co., 
14 Cross Street. 
JAMES WOOLLEY, SONS & 
Co., Ltd., Victoria Bridge. 
Neweastle -upon-Tyne. 
BRADY & MARTIN, Ltd. 


am, 
F. E. BECKER. CO. (W. and 
J. George, Ltd., Successors), 159 
and 160 Great Charles Street. 


PHILIP HARRIS & Co., Ltd., | 


dmund Street. 


i: George, Ltd., Successors), 182 
Great Brunswick Street. 
PHILIP HARRIS & Co., Ltd., 


179 Great Street. 


F. E. BECKER ‘CO. (W. and 
George, Ltd., Successors), 36 
‘enfrew Street. 
Leeds. 
REYNOLDS & BRANSON, Ltd., 


14 Commercial Street. 


Dublin. 
F. E. BECKER & CO. (W. and. 


London. 

BAIRD & TATLOCK (London) 
Ltd., 14 Cross Street, Hatton 
Garden, E.C. 

F. E. BECKER & Co. (W. and J. 
George, Ltd., Successors), 33 to 37 

| Hatton Wall, E.C. 

A. GALLENKAMP & Co., Ltd., 
19 & 20 Sun Street. Finsbury, E.C. 

GRIFFIN & 
d., 20-26 
Lincoln's Inn Fields, W. 
TOWNSON & MERCER, 


Camomile Street, 


For Photography, Unsurpassed for fine definition. 


Coxe JENsEs 


Send a card merely quoting 267. 


TAYLOR. TAYLORS HOBSON." 


STOUGHTON STREET WORKS, LEICTSTCR, 


a 
»5 FEBRUARY 23, 1905] clxi 
Ss. 
RY 
t. 
31s APPS 
| 
__| 
3s. 
t. 
| 
(2) 
|| 
| 


elxii 


NATURE 


[FEBRUARY 23, 1905 


ESSEX EDUCATION COMMITTEE. 


COUNTY TECHNICAL LABORATORIES, 
CHELMSFORD. 


CHEMICAL AND AGRICULTURAL DEPARTMENT. 

The Essex Education Committee require immediately the services of an 
ASSISTANT in the Analyticai Laboratory of the above Department. The 
work will be chiefly Agricultural Analyses, but the person appointed may 
be required to take part in the general work. 

Applicants must — had a sound scientific training and some experience 
in Analytical Meth »d 

Salary, £90 per 

Duties to commence early in March. Sestiaiten. accompanied by 
copies of recent testimonials, to be sent on or before Thursday, March 2, to 

County Offices, Chelmsford, J. H. NICHOLAS, 

February 21, 1905. Secretary. 


LADY LUMLEY’S 
GRAMMAR SCHOOL FOUNDATION, 
PICKERING, YORKS. 


Application is invited for the post of FIRST ASSISTANT MIS- 
TRESS. Salary, £110. Good English and French essential. State other 


teaching subjects. Apply to 
E. G. HIGHFIELD, Headmaster. 
15 Crown Terrace, Scarborough. 


Wanted 


for five months, from April 1orearlier. Salary, £50.—Apply Professor 
Grecc Witson, Queen's Coliege, Belfast. 


pe See illustrated article, ‘“‘Invar one Applications,’ 
Nature,” December 8,1 


IN WAR 


The Alloy Stee! which has an extremeiy 
1 Coefficient of Expansion. 


BASE-LINE APPARATUS, PENDULUMS, BALANC 
FOR WATCHES AND CHRONOMETERS. 


J. H. AGAR BAUGH, 92 Hatton Garden, London, £.., 


Telegrams: ‘‘ VoipeR, Lonvon.” Telephone: No. 4722 Holborn. 


‘*Nature’’ posted within week, 18s., ‘‘Scien: 
Abstracts" (Physics), fos. per annum. Vols. 68, 69, 70 “ Natu 
55. each. Vols. 1 to 7 ‘‘Science Abstracts,” 7s. each. Vols. 13 to 

Proceedings Physical Society,” 6s. each ; all unbound.—Please ap; 
“K.,” Nature Office. 


For Sale.—Extensive Collections of British 
Lepidoptera, Coleoptera, Tropical Butterflies, Cabinets, &c. Corre: 
named type collections at very moderate prices.—Particulars f{; 
A. Forp, Hillside, Sunnybill, Pokesdown, Bournemouth. 


CONCHOLOGY.—An unusually good oppo:- 


tunity to purchase one of the finest collections of shells (marine, |. (| 

and fossil). Picked specimens from Goodall, Johnson, Argent, Eva. «, 

and Gwatkin ; in good cabinets (mahogany and pine). Classified d 

all named and trayed in their families. —Apply ‘‘R.,” Seldov», 
‘oole 


MACMILLAN & CO.’S LIST. 


New Volume of Essays by Sir ARCHIBALD GEIKIE. 


LANDSCAPE IN HISTORY & OTHER ESSAYS. 
By Sir ARCHIBALD GEIKIE, D.C.L., F.R.S. 


8vo. 


8s. 6d. net. 


CONTENTS.—Landscape in History—Landscape and the Imagination—Landscape and Literature—The Origin of the 
Scenery of the British Isles—The Centenary of Hutton’s Theory of the Earth—Geological Time—The Life and Letters of 


Charles Darwin—Hugh Miller: 


His Work and Influence—Science in Education—The Roman Campagna. 


By H. S. HALL, M.A., and F. H. STEVENS, M.A. 


LESSONS IN EXPERIMENTAL AND PRACTICAL 
GEOMETRY. 


By H. S. HALL, M.A., and F. H. STEVENS, M.A. Crown 8vo. 


MECHANICAL WORLD. 


1s. 6d. 


—‘* The ciate have made a lengthy study of the best method of introducing the subject 


to beginners, and are to be congratulated on the result of their efforts.” 


THIRD EDITION. Entirely Re-written and Enlarged. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, 
FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M.A., F.1.C., &c. 


With 88 Illustrations and Numerous Tables. 


In 2 Vols. 


Medium 8vo, gilt tops, 36s. net. 
NATURE.-—‘‘ The standard English book of reference on the subject.” 


THE LABORATORY COMPANION TO FATS AND OILS INDUSTRIES. 


Dr. J. LEWKOWITSCH, F.I.C., F.C.S. 8vo. 


6s. net. 


NEW EDITION REVISED IN ACCORDANCE WITH THE FOURTH GERMAN EDITION. 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF AVOGADRO’S 


RULE AND THERMODYNAMICS. 
8vo. 55. net. 


By Professor WALTER NERNST, Ph.D., of the University of Gottingen. 


»*» The revision of this standard treatise has been executed by Dr. R. A. LEHFELDT. 
MINING FOURNAL.—* We have no hesitation in recommending this book. The translation is uniformly admiral! ile, 


and, like the original, is clear and refreshing in style. 


We have tested it repeatedly and found it thoroughly up to date.” 


SECOND EDITION REVISED AND ENLARGED. 


THE LIMITS OF EVOLUTION AND OTHER ESSAYS ILLUSTRATING THE 


METAPHYSICAL THEORY OF PERSONAL IDEALISM. 
Extra crown 8vo. 8s, 


Philosophy in the University of California. 


By G. H. HOWISON, LL.D., Mills Professor of 
6d. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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WATKINS & DONCASTER, 


F I R E oO F F I CG E Naturalists and Manufacturers of 
{9 LOMBARD ST., E.C., and 57 CHARING CRoss,s.w. CABINETS AND APPARATUS 
ESTABLISHED 1782. | FOR ENTOMOLOGY, BiRDS' EGGS AND SKINS, AND ALL 
Moderate Rates. Absolute Security. ‘ Blectr tric ® BRANCHES OF NATURAL HISTORY. 
Lighting Rules Supp ral Loss Settlements. 
Prompt Payment of Olaime. SPECIAL SHOW- -ROOM FOR CABINETS. 
3.—For Excellence and Superiority of Cabinets and aaa = refer- 
LOSSES PAID OVER £26,000,000. ences are p@mitted to distinguished patrons, Museums, Colleges, &c 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 
B | R 4 B i: HE K B A N K SPECIALITY.—Objects for Nature Study, Drawing 
ESTABLISHED 18 Classes, &c. 
1851. 
Current Accounts. 2% Interest allowed on minimum Birds, Mammals, So-. Preserved and Mounted by First-class 


orkmen true to Nature. 
monthly balances when not drawn below £100. am . 
Deposits. 24% Interest allowed on Deposit Accounts. All Books and Publications.on Natural History supplied. 


Advances made. Stocks and Shares bought and sold. 36 STRAND, LONDON, W.C. 


Apply C. F. Ravenscrort, Secretary, | 
Southampton Buildings, High Holborn, W.C. | (Five Doors from Charing Cross.) 


| pe Our Catalogue (96 pp.) Post sree on application. 
R TOCICAL LABORATORY AND SCHOOL OF A TURAL SCIENCE. | 
aris, AND post ALBERT EDWARD JAMRACH 
| 


Scientifically arranged Catalogue of Bote and Microscopic (Late CHARLES JAMRACH) 


Specimens is now being prepared. Gentlemen are invited to send in their 
applications without delay, as only 5000 copies will be issued. 
s mple Slide of expertly preps wed ROCK SECTION, 1/ -, post free. NATURALIST, 

Metals, Minerals and Rocks exfert/y mounted for Microscope, | 180 ST. GEORGE STREET EAST. 


each, from material supplied. Impl rs Warf Idols, Be P 
\ vacancy for one Geological Student, desirous of passing with high dis- Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


tinction in University or Civil Service. Small premium. Pocket-money 
allowed. Afpply:— ‘Tue Direcror. MicroLocicaL LaBoraTory, ROCKS, MINERALS, FOSSILS. 


11 ASPENLEA ROAD, HAMMERSMITH, LONDON, W. For Collectors, Students, Technical Schools, Colleges, &e. 


| COLLECTIONS IN POLISHED DEAL BOXES. 
LIVI NG SPECI M ENS FOR | 25 Specimens, 5/63 so do., 10/6; 100 do., 2i/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
TH c M iCROSCO PE. Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 
Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospharium, | 4 /arge stock of Minerals, Rocks, Fossils and Microscopic Objects for 
V orticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many selection. Specimens sent on approval. 


other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix ; neat : 7 
pomatia, Astacus, Amphioxus, Rana, Anodon, for Dissection purposes. Cabinets, Glass-capped 


THOMAS BOLTON, NEW CATALOGUE POST FREE. 


25 BALSALL HEATH ROAD, BIRMINGHAM. THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. MIGROSCOPIGAL PETROGRAPHY. 


THE LABORATORY, PLYMOUTH. Gentlemen interested in the above study are invited to send to 
The following animals can always be supplied, either living JAMES R. GREGORY & CO., 
or preserved by the best methods :— < ¥ . 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllis, Alcy. | ' Kelso Place, Kensington Court, London, W., 
onium; ‘'Hormiphora (preserved) ;" Leptoplana; Lineus, Amphi for a Prospectus of 


Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, B nus, | 
Gammarus, Ligia M sis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, THE TWENTIETH CENTURY ATLAS OF 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias,' Echinus. MICROSCOPICAL PETROGRAPHY, 
— Salpa meaty = ha may —_ &e., &c. now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Biological pe ths qo apply to ‘HE DIRECTOR Half- Tone Plates, and also Four actual Rock Sections. 
Subseription in advance, either Monthly, 7/-; Quarterly, 21/-: 


Sc | ENTI Fi C wo RTH | ES or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 
a MINERALS, ROCKS, FOSSILS. 
A List of this Series of Steel and | A large stock of BRITISH AND FOREIGN MINERALS always on view. 
Photogravure Portraits of Men of CORNISH MINERALS 
Science will be sent post free to any Special display for T: till 
reader of “Nature” on application to 


the Publishers. | RICHARDS’ SHOW ROOMS, 


3 3 Beauchamp Place, Brompton Road, South Kensington, 
ST. MARTIN’S STREET, LONDON, W.C. | London, S.W. 


NOTICE.—Advertisements and business letters for NatTuRE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NaturRE is ‘‘ PHusis,’? LONDON. 


SUBSCRIPTIONS TO ‘“ NATURE.” CHARGES FOR ADVERTISEMENTS. 
&£ s. Praces Aproap:— s. d. 


Per Lineafter . ° aColumn . - 315 0 
Half-yearly om 6 Half-yearly + 915 6 One Sixteenth Page, or Eighth Col. 10 4 


Quarterly Quarterly © 8 o One Eighth Page, or Quarter Halfa Page, or a Column 3 5° 
Column - 18 6|Whole Page. . . 6 6 
* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, WC. 
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TO USERS INDUCTION GOILS 


HIGH 
POTENTIAL 
APPARATUS 


referred to in our last two 
announcements 

MAY BE SEEN WORKING HERE 
on and after 1st MARCH. 


FULLY ILLUSTRATED DESCRIPTIVE MATTER IS IN 
PREPARATION. 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, & Colonial Offices. &c. 


Outfitters to the Home and Colonial Departments of 


TOWNSON & MERCERT 
ESTABLISHED 1798 (OVER A CENTURY). 


RETAIL—89 BisHOPSCATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET, 
Scientific Apparatus Manufacturers and Laboratory 


H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


THE NINTH EDITION OF 


TOWNSON & MERGERS 


Catalogue or Chemical, 


Bacteriological 
AND 


Physical Apparatus 
NOW READY. 


Will be supplied free to Schools, Colleges 
and Public Institutions on application. 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C. 


G. E, MULLER, ORME & 
NEW RESISTANCE 
GLASS 


excels Jena Glass in its power to stand 
sudden variations of temperature. 


N.B.—The official test at the Charlottenburg Institute 
showed that with this glass the alkali dissoived by 
100 c.c. of distilled water is ;}}, milligrammes as 
compared with ,j}%,; milligrammes dissolved from 


Jena glass under the same conditions. 


IT IS AS CHEAP AS THE COMMON 
BOHEMIAN GLASS. 


MAY BE HAD IN 


BEAKERS (various forms), 
FLASKS (all shapes), 
TUBING (any size). 


Price List free on application to 
E.MULLER, ORME & CO., Ltd., 
CONTRACTORS TO H.M. GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


Printed by RicHarD CLay anp Sons, Limirep, at 7 & 8 Bread Street Hill, 
anv Co., L:miTep, at St. Martin’s Street, London, W.C., and THE Mac: 


THE STEREOSCOPIC COMPANY'S 


ARTIST'S REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical . . 
purposes, embodying every 
scientific requirement. . . 


The Ideal Camera for 
BIRD PHOTOGRAPHY, NATURAL HISTORY 
SUBJECTS, PORTRAIT AND FIGURE STUDIES, 
ARCHITECTURAL & GENERAL WORK. 
Write for full particulars from . 
106 & 108 REGENT STREET, W., 
or 54 CHEAPSIDE, E.C. 


ESTABLISHED OVER 60 YEARS. 


Queen Victoria Street, in the City 0 Lonaon, and published by Macmr LAY 
ILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, Feb. 23, 1905- 
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‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorRDSWORTH. 


No. 1844, VOL. 71] THURSDAY, MARCH 2, 1905 [Price SIXPENCE 


sa Registered as a Newspaper at the General Post Office.) {All Rights are Reserved. 


DEMONSTRATOR’ VERLAG VON CUSTAV FISCHER IN JENA. 
OPTICAL LANTERN. Cesammelte Abhandlungen 


von Ernst Abbe. 
ELECTRIC 


Erster Band: Abhandlungen uber die Theorie des 
Mikroskops. 


Mit 2 Tafeln und 29 Figuren im Text und einem 
Portrait des Verfassers. 
Preis: brosch. 9 Mark, gebunden 10 Mark. 


Das Zeisswerk 
und die Carl-Zeiss-Stiftung in Jena. 


thre wissenschaftliche, technische und soziale Entwickelung 
und Bedeutung 
fiir weitere Kreise dargestellt 
von Felix Auerbach. 
The above Lantern has a clear base board and is fitted with 
5-in. Condensers. Mit 86 Abbildungen im Text. 
Preis: b h. Mark, b. Mark Pf. 
NEWTON & CO., 3 FLEET ST., LONDON. —— 


THE NEW NEGRETTI & ZAMBRA’S 


LONDON METEOROLOGICAL INSTRUMENTS. 
MICROSCOPE. 


With Eye-piece § inch, } inch 
Obiect - glasses, in Mahogany 


Case, - 
£5 12s. 6d. oe 


THE NEW PATTERN COMBINED BARO-THERMOGRAPH. 


The above ered combines in one apparatus the Recording Baro- 

. meter and Recording Thermometer, giving thus on one and the same chart 

Focussing Substage, 14/6 extra. continuous records of the atmospheric pressure and temperature for seven 
days. 


Double Nose-piece, 9/- extra. 


VERY SUITABLE FOR PRESENTATION. 
R. & J ig BECK, Ltd., Illustrated Price List of Self-Recording Meteorological Instruments, 
68 CORNHILL esents, Pos ree to ali parts 0 e orida. 
38 HOLBORN VIADUCT, E.C. 
Ir-.O NI DON. Branches—45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 


Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Spectat Scuoot or MoperRn LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 
ALL Courses AND DgGREES ARE OPEN To BOTH MEN AND WomEN 
‘STUDENTS. 
In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 
Graduates of other Universities may, after two years’ study or research, 
‘take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
per week will be conducted in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1904-1905, is £15. These Courses are recog- 
nised for ‘Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Courses are conducted by : — 
MECHANICAL ENGINEERING, W. W. F. Pullen; EILEC- 
TRICAL ENGINE&tRING, A. J. Makower; CHEMISTRY, J. B. 
Coleman, J. C. Crocker, and F. H. Lowe; MATHEMATICS and 
PHYSICS, S. Skinner, W. H. Eccles, J. Lister and L. Lownds; 
BOTANY, H. B. Lacey and T. G. Hill; GEOLOGY, A. J. Maslen 
In the evenings similar Courses will be conducted, but at £2 per 
Session. Also TKCHNICAL DAY COURSES of three years’ 
duration are arranged as a preparation for the Engineering, Elec- 
trical and Chemical ard Metallurgical professions. ‘lhe Laboratories 
and Workshop are open for RESEARCH under the direction of the 
Principal and the Heads of Departments. 


Further particulars may be obtained on application to the SECRETARY, 
who will send either the Day College Prospectus and Calendar or the 
Evening Class Prospectus for 34¢. The Prospectuses may be had at 
the Office for 1¢. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


ENTRANCE SCHOLARSHIPS. 


Two Entrance Scholarships, each tenable for three years at Bedford 
College for Women, will be offered for competition in June, 1905. 


DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 

Students are admitted to the ‘Training Course in October and January. 

The Course includes full preparation for the examinations for the Teaching 
Diplomas granted by the Universities of London and Cambridge, held 
annually in December. 

A Course of Lectures on School Hygiene is held on Friday afternoons. 

Full particulars on application to the PrinciPa. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this C llege in 
March, 1905. 

‘The Examination commences Tuesday, March 14. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physies 
for all Candidates, and Elementary Chemistry for those wh» offer Biology. 
ons particulars apply to Dr. Harcuetr Jackson, Keble College, 

xford. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER, 195s. 


Five Open Scholarships, Three (£150, £60 and £50) in Science, a d Two 
(£100 and £50) in Arts. 

Particulars and Copies of Examination Papers on application to the 
Dean, Guy's Hospital, London Bridge, S.E. 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. Lond.). 
Classes are held throughout the year Special instruction is given for the 
July Examination. 
ee 16 guineas. 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.Cc 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES. 


. E. Mackenzie, Ph.D., D 
Chemistry _... . Wren, Ph.D., B.A.. 


ALBEKT GrirFiTHs, D.Sc. 
Physics ... Owen, B.A., B.Sc. 

B. W. Crack, B.Sc. 

E. H. smart, M.A. 
Mathematics G. Bint, B.A. B.Sc 

A. B. M.A., 
Botany. Fetscu, Ph.D.. B.Sc. 
Zoology .. - H. W. Untuank, B.A., B.Sc 


Geology & Mineralogy  ... Gro. F Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S 
RESEARCH in Chemistry and Physics in well-equipped laboratories 
French, German, Spanish, Russian, Dutch, & Italian Classes 
EVENING CLASSES also in Biology, Physiol..gy, Practical Geomet 
Building and Machine Construction, Steam, Theoretical and Appli 
Mechanics, Land and Quantity Surveying, and Estimating 
Calendar 6d. (post free 8d.), on application to the SECRETARY. 


CORRESPONDENCE. 


For Matriculation, B.A , Scholarships, and Professional Preliminar 
Tuition in Latin, Greek, French, German, Italian. Mathematics, Mechani 
Physics, Chemistry, P-ychology, Logic, Political Economy, Book keev i: 
The Staff includes Graduates +f Oxford, Cambridge, London, and Roy 
Universi:ies.—Address Mr. J. Cuariesron, B.A , Burlington Cor: e~por 
ence College, Clapham C.mmon, London, S.W. 


(UNIVERSITY OF LONDON.) 
SOUTH-EASTERN AGRICULTURAL 
COLLEGE, WYF, KENT. 


Applications are invited for the post of BOTANIST. Commencir 
salary, £300 per annum. For details as to duties, &c., apply to ti 
SECRETARY. 


QUEEN’S COLLEGE, LONDON. 
43) 45 HARLEY STREET, W. 


Appointments to the Arnott Professorship of Natural Philos phy an 
the Professorship of Mathematics will be made for October next. Applic: 
tions must be sent in by March 25. Should an applicant be suitable, t} 
two chairs might be combined. For all particulars apply tothe AssisTan 
SECRETARY. 


TO SCIENCE, MATHEMATICAL AND 
OTHER MASTERS.—Required (1) Second Master for importa: 
Grammar School—Mathes. and Science. Salary, £160 to £15c 
(2) Head Master for Public Institution School near London. Know 
ledge uf Commercial Education necessary. Age 35 to 45, wimarzie: 
Salary, £200, with board and private rooms. (3) Chemis ry. Botany 
and some Physics, £150 to £160. (4) Chemistry, Mathes. and Botany, 
4140. Particulars of the above and other Science posts will be seit 
on application. Candidates seeking appointments either at once or 
for after Easter are invited to apply forthwith. Address, Grirrirus 
Powett & Tutorial Agents (Estab. 1833), 34 Bedfor 
Street, Strand, London. 


Laboratory Assistant requires employment 
about Easter; nearly three years’ experience in_ public school. Good 

testimonials.—“ H. B.,” c/o Nature, St. Martin's 
Strect, W.C. 


CONCHOLOGY.—An unusually good oppor- 
tunity to purchase « ne of the finest collections of shells (marine, lan 
and to sil). Picked specimens from Goodall, Johnson, Argent, Evans, 
and Gwatkin ; in good cabinets (mahogany and pine). Classified and 
wv all named and trayed in their families.—Apply ‘*R.,” Seldown, 

oole. 


For Sale.—Extensive Collections of sritish 
Lepidoptera, Culeoptera, ‘I ropical Butterflies, Cabinets, &c. Correctly 
nained type collections at \ery moderate prices.—Particulars from 
A. Forp, Hillside, Sunnyhill, Pokesdown, Bournemouth. 


For Sale, *‘Annals of Botany.” Vols. I. to 
XVIII., unbound, - Dr. Witson, University, St. Andrews. 


TYPE-WRITiING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Lecal, thorough scquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 


bridge Type-wrining Agency, 10 Duke Street, Adelphi, W.C. 
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MR. J. C. STEVENS will Offer at his_ 


MR. J. C. STEVENS has received instruc- | 


Mr. 


MARCH 2, 2» 1905] 


Sales Fluction. 


IMPORTANT COLLECTION OF LEPIDOPTERA. 
TUESDAY, MARCH 14, ann WEDNESDAY, MARCH 15, 


aT ONE O'CLOCK. 


Rooms, 38 King Street, Covent Garden, London, W.C., the FIRST 
PORTION (unless previously disposed of by Private Treaty) of the 
unrivalled COLLECTION of BRITISH LEPIDOPTERA formed 
by the late PHILIP RB. MASON, Esq., M.R.C.S., F.C.S., F.Z.S., 

F.E.S., &c., of Irent House, Burton-on- Trent, comprising Long and 
Superb Series of most of the Rare and Extinct Species—fine Varieties 


and Local Forms in the best state of Preservation ; also many Valuable | 


and Historic Specimens and Types from the Hayworth and other Col- 


lections, together with the first-rate Standish and other Cabinets in | 


which they are contained. 


’n view the Monday prior and mornings of Sale. Catalogues, ready a 
ek prior to Sale, post free on application. 


IMPORTANT SALE OF BIRDS’ EGGS. 


tions to OFFER for SALE on THURSDAY, MARCH 16, the 
FOURTH and FINAL PORTION of the COLLECTION of 
BIRDS’ EGGS formed by HEATLEY NOBLE, Esq. The Sale will 
include one of the finest Specimens of the GREAT AUK'S EGG ever 
offered, together with such rarities as White's, Siberian, and Black- 
throated Thrush—Waxwing—Scarlet and Pine Grosbeak—Nutcracker 
—Needle-tailed Swift—Honey Buzzard—Golden Eagle—Iceland and 


Jyr Falcon—Snow Goose—Pectoral and Marsh Sandpiper—Greenshank | 


—Dusky Redshank—Pomathorine Skua, &c. 


Catalogues, in course of preparation, may be had on application to 


PHOTO-MICROGRAPHIC APPARATU! 
Speciality. LANTERN SLipEs from Book Illustrations, &c 
ited. 


J.C Srevens, 38 King Street, Covent Garden, London, W.C. 
LANTERN and 


MICROSCOPICAL S L | D E S 


In all branches of NATURAL HISTORY, from 6/- per dozen. 


Over 20,000 in Stock. 


(As ees to the Principal Universities, Technical Schools, &c.) 
en 


for Catalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 
Deaiers in everything Microscopical, 48 Deansgate, Manchester. 
LagoraTories : 16 & 18 Cuurch Road, LoncsicuT, M/c. 
N.B.—Special Series of 48 Microscopical Slides for Students of 


Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series, 1/- net. 


8. MICROSCOPES, STUDY a) lances, &c. 
LEACH'S CANTER MICROSCOPE. 


Correspondence 


FOR SALE.—The 


Instruments in the 
Observatory of the late Mr. Edward Crossley: a g-in. and a 4}-in. 
(both photo-visual object an Equatorial Refractor by, Cooke ; a 
34-in. Transit Circle by Cooke; a 6j-in. Sextant and a s-in. Transit 
Theodolite by Troughton and Simms; Siderial Clock by Cooke ; 
Parallel-wire and Double-image Miucrometers by Troughton and 
Simms; Microscopes by Ross and Zeiss; Apparatus for Lectures on 
Light, Polarisation, &c., by Harvey and Peak; Measuring Bars and 
Rods—12 in., 40-in., 3- ft. .. 10-ft.—by Troughton and Simms ; Standard 
Barometer by Hicks : ; Two Spectroscopes ; ; Two Controlled Clocks.— 
Apply to Mr. J. GLepuitt, Bermerside, Halifax. 


30 moving coil ammeters and voltmeters. 


50 electromagnetic ammeters and voltmeters. 

60 dynamos and motors, direct and alternating current. 
40 ironclad regulating rheostats. 

20 transformers and choking coils. 


Standard condensers, Wheatstone bridges, static machines, 


G. BOWRON, 57 EDGWARE RD., LONDON, W. 


EOR SALE. 


6 moving Coil reflecting and pointer galvanometers. 
8 hot wire ammeters and voltmeters. 


10 induction coils, 10-inch spark. 
3 mercury jet breaks. 


switches, cables, &c., by various makers, at low prices. 


NATURE 


Under-timed 


Many hand-camera exposures are under- 
timed, or appear so when developed with 
stale solutions and ordinary formule. 


Tabloid’ Brand 


Pyro-Metol 
Developer 


makes a fresh solution which is so 
constituted as to produce good printing 
negatives from surprisingly short exposures. 


Sold by all chemists and dealers 
Per carton to make 22 to 44 ounces, 1/s 


New booklet gratis 


BURROUGHS WELLCOME AND Co. 
LONDON. SYDNEY axpn CAPE TOWN 
PHO. 111 


[corvRIGHT] 


SANGER - SHEPHERD 
COLOUR OUTFITS 


secure photographs with all the beauty 
of natural colours and but little more 
trouble than for ordinary black and white 


prints. Many patterns to attach to 


your own camera. 


Complete Outfits to attach to Plate Cameras, including 
epeating-Back as above, and every requisite, 
from &8 1 


NEW ONE-LENS ONE-EXPOSURE CAMERA. 


Oe Send for New Booklets, post free to readers of “Nature,” 
or call and see results obtained by amateurs. 


SANGER-SHEPHERD & 60., 


6 & 7, Gray’s Inn Passage, 
Rea ‘Lon St... Holborn, London, W.C. 
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SONOMETER 
VERTICAL TYPE. 


Two wires can be loaded inde- 
pendently by weights, and in each 
case the lower end of the vibrating 
length can be unclamped and re- 
clamped while the wire is under 
tension, frictional error being thus 
completely eliminated from the 
estimation of the stretching force. 

For one wire an_ intermediate 
bridge is provided, which can be 
moved and clamped; for the other 
wire a narrow-edged felt damper, 
also capable of being moved and 
clamped. 


iy 


Price £4 10 OQ. 


The Cambridge Scientific 


Instrument Company, Ltd., 


CAMBRIDGE, 
ENGLAND. 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Rd. No, 420,297-) 

This Instrument has been designed to meet the . 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known “ Forti 
principle. The level of the cistern mercury is reducit 
to zero, in exactly the same manner as in the mo; 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, ar 
affords a bold, well-defined reading. The scales, | 
means of the double vernier, are capable of being re: 
to ‘or inch and ‘1 millimetre. It is mounted on a we 
polished, solid mahogany board, with plates for attac). 
ment to wall, opai glass reflectors for reading off, ani 
screws for vertical adjustment. 

The metal portions are al] well bronzed and lacquere; 
and the scales are silvered brass. 

We confidently recommend this Instrument for use : 

a ‘* Standard ’’ in Colleges and Schools, private Observe 
cian. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 


or may be had with one scale (either inches or milli 
metres), and with thermometer on other scale, at san 
price. 

NATURE says :—“* Provides an accurate instr 
ment at a moderate cost.” 

FULL SIZE STANDARD BAROMETER . 
same design, bore o’5” diameter, inches and millimetr: 
scales, verniers reading to o’0o2 inch and o*t m/m, o 
polished mahogany _ with brackets and opal glas 
reflectors, £7 10 


Sole Manufactarers and of the 
Registered Desi 


PASTORELLI & RAPKIN, 


46 HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS 
Contractors to H.M. Government. Estd. 1750. 
Telegrams, ‘* Rapkin, London.” Telephone,1981 Holbor: 


1/roth scale. 


REYNOLDS & BRANSON, 


Sole authorised makers of the STROUD & RENDELL 
LANTERN, as made by us for the leading Universities. 


NEW SCIENGE LANTERN for 1905. 


A reliable Lantern for all purposes, made entirely of Copper 
and Polished Brass. It presents a very attractive appearance. 


The optical parts are carefully selected, and of superior quality. 
The open stage is well suited for shewing apparatus. 


PRICE With 
10 4in. Condenser 
£4 Ss. 
and Compound 
LANTERN Objective. 
ONLY. 6” or 9” focus. 


NERNST BURNER, extra, from 19/6. 
LIME-LIGHT BURNER, extra, from 7/6. 
ARC LAMP, extra, from 30/- 
Delivery frown Stock. 
The above Lantern can be supplied fitted complete as a 
STROUD & RENDELL LANTERN, all in Metal c or Wood, 
complete with Prisms, £8. \ 


Write for Particulars, also Catalogue of Lantern Slides. 


SMITH 
LIBRARY 


186 STRAND, LONDON, wW.C., 


and at the 


RAILWAY BOOKSTALLS, 


to which the books are jorwarded 
to subscribers’ orders carriage free. 

IT EMBRACES ALL THE MOST IMPORTANT BOOKS, 
BIOGRAPHIES AND MEMOIRS, TRAVEL AND SPORT, 
HISTORY, THEOLOGY, SCIENCE AND SOCIOLOGY, 
NATURAL HISTORY, LITERATURE AND ART, POETRY 
AND ESSAYS, TOPOGRAPHY, FICTION, REVIEWS, 
AND MISCELLANEOUS WORKS. 


NEWEST & BEST BOOKS ADDED AS PUBLISHED. 


Over 800 Branches to which Subscribers may be transferred. 
Terms and Particulars on application. 


Many Thousands of SURPLUS LIBRARY BOOKS 
and VALUABLE NEW REMAINDERS OFFERED 
AT GREATLY REDUCED PRICES. 
Works of Standard Interest in all branches of General! 
Literature, suitable for Students, Institutions, Libraries, 
Presents, "&c., Carriage Free to any of the Railway 
Bookstalls. 
MONTHLY CATALOCUE (150 PACES) FREE ON APPLICATION. 


14 Commercial Street, LEEDS. 


OFFICE: 


rrice: 186 STRAND, LONDON, W.C. 
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ADAM HILGER, 


Prisms of Glass, Quartz, iceland Spar, and other Materials. 
Plane Parallel Glass of any desired accuracy. 


Nicol, Foucault, Hartnack, Thompson, Rochon, Wollaston, and other 
Polarising Prisms. 


| TD. MAKERS 


oF 


Special and Experimental Optical Work a Speciality. 
75a CAMDEN ROAD, LONDON, N.W. _ 


Awarded Gold Medal St. Louis Exhibition, 


1904. 


Telegraphic Address :—* London.’ 


CATALOGUE (“A”) OF SPECTROSCOPES AND SPECTROSCOPIC ACCESSORIES GRATIS. 


All other air 
pumps superseded. 


THE 


“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
£4:5:0. LIST F.45. 


Pulsometer Caginersing 


€tms ironworks, 


DINES: NEW SELF-RECORDING 


MERCURIAL 
BAROMETER 


JAMES J. HICKS, 
Sole Maker. 


Designed to give a trace from 
which the height at any time 
may be determined to "O05 
inch. This end is attained by 
arranging the details of cun- 
struction so that the friction 
of all the moving parts, and 
more particularly that between 
the pen and the paper, may 
be reduced to an absolute 
minimum, and also by an auto- 
matic temperature correction. 


®® Descriptive Illustrated 
Catalogues on application. 


8, 9, & 10 
HATTON GARDEN, LONDON. 
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Accurate and 
Inexpensive. 
WILSON, 
Maker of 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 
OPTICAL BENCHES, OPTICAL AND OTHER 


THE NEW PATENT MEASURING INSTRUMENTS. 
PIESMIC BAROMETER. 


To be obtained of all Opticians, or BEST WORK. MODERATE PRICES. 
the SOLE MAKERS. 


DARTON & CO. Drip. . 
CLERKENWELL OPTICAL : Price List Free. 


142 ST. JOHN STREET, LONDON, E.C. 


ALFRED DEAN, 1, BELMONT STREET, CHALK FARM, 
FREDK. JACKSON & Co. 


of Apparatus in all Departments of 
(Late MOTTERSHEAD & CO.), 


-uvf 


{MOLY N ,, 


Descriptive 
Pamphlet 
Post Free. 


f 


Apparatus for estimation of suipbur +n spent oxide. 


ELECTRO-THERAPEUTICS 
INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 14 CROSS STREET, MANCHESTER 
S ON APPLICATION. 
Importers, Manufacturers, and Dealers in 
GLASS BLOWING 
a 
R 
Glass Blower & ACTUAL MAKER of ad/ &inds of X-Ray and 
repaired, for Scientific Men and Laboratories. Telegraphic Address—‘ APPARATUS, MANCHESTER.” 
——\ BY APPOINTMENT TO THE ROYAL INSTITU- 
DEAD BEAT GALVANOMETERS. 
INDUCTION COILS A SPECIALITY. 
MACMILLAN & CO.,S NEW BOOKS 
zx 
8vo. 8s. 6d. net. 
Charles Darwin—Hugh Miller: His Work and Influence—Science in Education—The Roman Campagna. 
Fellow of Trinity College, Dublin; Andrews’ Professor of Astronomy in the University of Dublin, and Royal Astronomer of Ireland. 


Light Baths: Finsen and other Light, Casters, 
ConTRACTOR ADMIRALTY, Goods Entrance: 10 Half-Moon Street. 
s AND OREIGN OSPITALS c. 
List LABORATORY FURNISHERS 
$2 HATTON GARDEN, LONDON. ' 
ELECTRICAL and EXPERIMENTAL CHEMICAL AND PHYSICAL 
APPARATUS 
Fine Chemicals, Volumetric Solutions 
HE. HELM, Plain and Stoppered Bottles, 
66 HATTON GARDEN, LONDON. } 
fA with 
Tubes Instruments, MEROURY PUMPS, of Chemicals, free on-appiieation. 
Lessons and Performances given here, or at Colleges, &c. Telephone Number—2238. 
HARVEY & PEAK, 
ay Spasms TION OF GREAT BRITAIN. 
rh POST OFFICE BRIDGE SETS AND 
POTENTIOMETERS. STUDENTS’ 
SPECTROMETERS, SPHEROMETERS. 
ELECTROMETER, NEW PATTERN. 
56 CHARING CROSS ROAD, LONDON, W .C. 
By Sir ARCHIBALD GEIKIE, D.C.L., F.R.S. 
CoNnTENTS.—Landscape in History—Landscape and the Imagination—Landscape and Literature—The Origin of the 
Scenery of the British Isles—The Centenary of Hutton’s Theory of the Earth—Geological Time—The Life and Letters o/ 
A MANUAL OF QUATERNIONS. 
By CHARLES JASPER JOLY, M.A., D.Se., F-R.S., Sec. R.I.A. ; 
8vo. 10s. net. 
MACMILLAN AND CO., LIMITED, LONDON. 
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PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE, 


WATKINS & DONCASTER, 


i9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. | | 


ESTABLISHED 1782. 

Moderate Rates. Absolute 
Lighting. Rules Supplied. Libe 

Prompt Payment of C 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 1851. 
Current Accounts. 2% Interest aliowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


MIGROSCOPICAL PETROGRAPHY. 


‘entlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 

w being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half- Tone Pl ites, and also Four actual! Rock S<ctions. 
Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


MARBLE REDUCED 
TO QUICKLIME IN 
10 MINUTES 


with our NEW BLAST 
BUNSEN BURNER AND 
MIDGET FURNACE. 

We make these in two sizes at 
present, $” and §”, and the prices 
are—Burners only, 1/6 and 2/6; 
aaa with Furnace, 4/6 and 

6/-. 

The consumpticn of gas is the 
same as with an ordinary Bunsen, 
but the heat derived is three 
times as great, and a number of 
interesting experiments can be 
performed with them, which 
have only been possible before 
with very expensive furnaces. 
We are the SOLE MAKERS. 


aa Nature says :—‘‘ The combination of furnace and burner is very 
convenient. These little furnaces are not only useful for reducing calcium 
arbonate to lime, but also work very well in fusion experiments. 


BREWSTER, SMITH & Co., 
6 CROSS ST., FINSBURY PAVEMENT, LONDON. 


Makers and Importers of every description of Scientific 
Apparatus and Chemicals. 


LABORATORIES FITTED & FURNISHED THROUGHOUT. 


Our NEW CHEMICAL APPARATUS LIST post free, 1/- 
Gratis to Colleges and Laboratories. 


Blectric 
ral Loss Settlements. 
laims. 


WARNING. 
Observe that the 
Regulator of 
Burner, Body of 
Furnace, and 
Hood are add dis- 
unetly stamped 
in the metal 
BREWSTER, 
& Co., 
Lonpon.” 
Beware uf imita- 
tions that do not 
ontain the essen- 
tial feature of this 
burner’s success. 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 


| ences are permitted to distinguished patrons, Museums, Colleges, &c. 


| A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


| 
| 
| 


| 25 Specimens, 


| 
| 


SPECIALITY.— Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
ai@ Our Catalogue (96 pp.) Post free on applica’ion, 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 

5/6; 50 do., 10/6; 100 do., 2i/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card “a Glass-capped 

Boxes, Models of Crystals, &c., 


NEW CATALOGUE POST vaee. 
THOMAS D. RUSSELL, 78 Newgate St., London, E C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vurticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM 


MARINE BIOLOGICAL ASSOCIATIUN 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
ot preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyliia, — 
enum; Hormiphora (preserved) oplana; Lineus, Amphi 
Nereis, Apbrodite, Aremcola, Lanice, Terebella; Lepas, Balan 
Gammarus, Ligia M ysis, } Nebaha, Carcinus; Patella, Buccinum, Eledone, 
Pectens Buguia, misia, Pedicelliua, Holothuria, Asterias, Echinus. 
Ascidia, Salpa (preserved), Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NaTURE should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “* NATURE.” 
& s. @.|To act Praces ABroap:— 
1 8 o Yearly 
om 6 Half-yearly . 
o 7 6 Quarterly 


£5. d. 
110 6 
om 6 
8 o 


Y early 
Half-yearly 
‘Quarterly 


The telegraphic address of Nature is LONDON. 


CHARGES FOR ADVERTISEMENTS. 
ade 
*Three Lines in Column o 2 6] Quarter Page, or Half 
me Sixteenth ‘age,or ight ol. 10 
One Eighth Page, or Quarter Halfa Page, oraColumn 3 5 © 
‘olumn o 18 6| Whole Page . 6 60 


* The first line being in heavy type is charged for as Two Liens 
Cheques and Money Orders payable to MACMILLAN & Cw., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W 
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SPECIAL ARRANGEMENTS for supplying (, H. F. MULLER’S world- 
renowned FQCUS TUBES at REDUCED PRICES have been made by 
THE MEDICAL SUPPLY ASSOCIATION, 228 Gray’s Inn Road, 

London, W.C. 


Miller-Rohren u. 


With Double Regulator for Raising and Lowering — 
Vacuum, 24/- Ditto without Regulator, 14/- Large Size (170 mm. diameter) Water Cooled... £4 5 0 
ie New Illustrated and Descriptiwe List post free. 


WATSON’S MICROSCOPES & OBJECTS. 


Watson’s New ‘‘Club” Microscope. An Instrument of full size of | New Slide of Radium for Microscope. Shows Scintillations  s 
+most modern design. Especially arranged for the use of Amateurs. brilliantly, and easily managed—quite new ut at a § 
Monocular, £15; Binocular, £18. Trypanosoma Brucei (Sleeping Sickness) ... sth ae ie 

3 


Ss by Golgi’s 
Watson's well-known Van Heurek and Edinburgh Student's Micro~ with 
scopes have been re-modelled in the Stage and Foot, and give even Mer 
alee convenience for working than before. — Campanularia, Obelia, Clytia, and many others, 


The Watson-Conrady Condenser System is of new computation, and 
is expressly designed for Photo-Micrography. 


| Exquisite arranged groups composed of Diatoms, Spicules, &c., 
according to size, from one 5/- to 21 

| Seales and Hairs of Insects arranged to represent Sprays, 
New Aplanatic Magnifiers. New Objectives. Everything Bouquets, and Vases of Flowers, always interesting and 
for the Microscopist. attractive ... re ee ee ste /6, 15/-, 21/- and 42 0 


- , Write for Catalogue No. 3 of Micro. Objects, together with newly 
For all the above see Watson's 1 s8-page Catalogue of Microscopes, sent published supplementary list of Slides, giving details of recently 
post free. added specimens, post free. 
SPINTHARISCOPE for observing the Scintillations of Radium. The very best. Price 21/- 
SPECIALITIES _/8rRutt’s RADIUM CLOCK, Price according to quantity and nie a Radium included. 
(RADIUM of MAXIMUM activity in stock, also of medium and moderate activities. Send for particulars. 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 
ESTABLISHED 1837. BRANCH—16 Forrest Road, Edinburgh. 
GOUNTRY HovusEeE LiGHtTinG 
| 


LARGER 
INSTALLATIONS 
GIVE STILL 


FAR 
THE MOST 


ECONOMICAL 


6 li “_" PLANT. | GAS ENGINE AND, DYNAMO, fuel hour by usi CROSSLEY 
r 100 16-c.p. lamps can be o ned for of fuel per hour using a 

Electric Current for (OENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. = 

Full particulars and testimonials on reference to 

CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


THE NEW STIGMATIC LENS. 


SERIES Il. F/6. 
BRITISH DESIGN AND WOREBMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
ines auevers i im it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
i parent {ef ; ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Eithe: 

4 combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. ; 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready, fru a 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd., 25 NEWMAN ST., OXFORD ST., LONDON, W. 


Printed by Kicuarp CLay Sons, Limirep, at 7 & Sueet Hill, Gucen Victoria Street, the City of London, and published by MACMILLAN 
anv Co., LrmiTED, at St. Martin's Street, London, W.C., and THe Company, 66 Fifth Avenue, New York.—Tuurspay, March 2, 1905. 
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GENERAL LIRKARY 
UNIV. OF MICH 
MAR 23 1905 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’ —-WorpswortTh. 


No. 1845, VOL. 71] 


[Price SIXPENCE 


Registered as a Newspaper at the General Post Office. } 


{all Rights are Reserved. 


NEWTON & CO’S 
LONG-RANGE 
ELECTRIC 
LANTERN. 


Single Long-range Lantern, brass frout with 44-1. condensers, and 
extra large front lenses 3 in. in diameter. Complete with the *‘ New 
Universal’? Hand-feed Arc Lamp in case, £22. 

This Lantern is as efficient as any we can make for showing slides in large 
halls where electric current is available. 


3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, ttc. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as'supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Lllustrations, free on application. 

DesiGNs oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


MOVING COIL 


CELL-TESTING VOLTMETER. 


/ 


“JEN JIVPH 


Mounted in hand: Nickel-plated Case CASE extra 
with flexible connections, 0-6 volts... ... 22/ 6. 36. 


JOHN J. GRIFFIN & SONS, LT 
20-26 SARDINIA STREET, 
LINCOLN’S INN FIELDS, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


ELECTRICAL 
SELF- RECORDING 
RAIN GAUGE. 


Illustrated Price List and full particulars post free on 
application to 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 
Branches: 45 CORNHILL, and 122 REGENT STREET, 
LONDON. 
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COUNTY OF LONDON. 
EDUCATION ACTS, 1870 TO 1903. 


The London County Council invites applications for the following 
appointments in the Education Department : 


FOUR DIVISIONAL INSPECTORS, who will have the general 
superintendence of large districts and give special attention to the co- 
ordination of education within their areas. Their chief duties will be to 
inspect pupil teachers’ centres, secondary schools, training colleges, science 
and commercial centres, polytechnics, and all institutions for higher educa- 
tion aided by the Council. Candidates will ‘be required to possess special 

ualifications in one of the following subjects :—(1) English language and 
literature ; (2) Modern languages ; (3) Mathematics and Science ; (4) Tech- 
nology (including mechanical and electrical engineering). ‘The salary will 
be in each case £600 a year, rising by annual increments of 425 toa 
maximum salary of £800 a year. 

ONE ART INSPECTOR, whose chief duties will be to inspect the art 
teaching in elementary and secondary schools, art schools and polytechnics. 
The salary will be £400 a year, rising by annual increments of £20 to a 
maximum salary of £500 a year. 

ONE INSPECTOR of WOOD and METAl WORK, whose chief 
duties will be to inspect the teaching in wood and metal work in manual 
training centres and elementary and secondary schools. He will also be 
required to inspect certain classes at polytechnics. The salary will be £400 
a year, rising by annual increments of £20 to a maximum salary of £500 4 


year. 

ONE INSPECTOR of WOMEN’S TECHNICAL CLASSES, whose 
chief duties will be to inspect technical classes for women (including up- 
holstery, flower making, needlework, a dressmaking and dress- 
cutting) in evening schools, girls’ clubs and polytechnics. The salary will 
be £300 a year, rising by annual increments of £20 to a maximum salary of 

400 a year. 

The persons appointed will be under the control of the Chief Inspector, 
and will be required to give their whole time to the duties of the office, and 
will in other respects be subject to the usual conditions attaching to the 
Council's service, particulars of which are given in the form of application. 

In connection with the appointments there is no restriction with regard to 
sex. 

Applications should be made on the official form to be obtained from the 
Ci Erk of the London County Council at the County Hall, Spring Gardens, 
S.W., or at the Education Offices, Victoria Embankment, W.C. Th+ 
applications must be sent in not later than ro a.m. on Saturday, April 1, 
1905, addressed to the Education Offices as above, and accompanied by 
copies of not more than three recent testimonials. 

Canvassing, either directly or indirectly, will be held to be a disqualifi- 
cation for appointment. 

G. L. GOMME, 


Clerk of the London County Council. 
Spring Gardens, S.W., 
March 2, 1905. 


UNIVERSITY OF BIRMINGHAM. 
aculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


ScHoot oF Mopern LanGuaces. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Att Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
STUDENTs. 


In the Medical School there is a separate Dissecting Room for Wi 
with a qualified Woman Demonstrator. 


Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


SyHabuses with all information will be sent on application to the 
Secretary. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


A Course of Twelve Lectures and Demonstrations on 


PHYSICAL CHEMISTRY 


will be.given during the Summer Term by 


G. SENTER, B.Sc., Ph.D., 
Lecturer on Chemistry at 
St. Mary’s Hospital Medical School. 
Pm... Lectures and Demonstrations will be held on Wednesday 
Cyenings 7-9 p.m., commencing Wednesday, March 29, 

e Course is arranged fur students of Chemistry and Physics and for 
those engaged in Chemical and Electrical industries, who desire to obtain a 
knowledge of the modern developments of Physical Chemistry. 

It will also be adapted to the req of « id 
B Sc. examination of London Universi 

A Course of Laboratory Work i in conn ction with the lectures will 
be held on Wedne :day afternoons. 

A detailed Syllabus may be had upon application at the Office of the 
Institute or by letter to the PrincIPAL. 


W. H. DAVISON, M.A., Clerk to the Governing Body 


for the final 


“NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R. 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 
Separ Lab ies for El y, Advanced and Honours studen: 


= large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure 
— Chemistry and Physics, and Engineering, in rooms special 
apted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Professor J. J. Tuomson, LL.D., D.Sc., F.R.S., will on Saturday 
next, March 11, at Three o'clock,: begin a Course of Three Lectures o 
** Electrical Properties of Radioactive Substances.” 

Subscription to this Course, Half-a-Guinea; to all the Courses in th: 


Season, Two Guineas. 
(THEORY AND 


COAC HIN PRACTICE) 


In BIOLOGY, ws CHEMISTRY and PHYSIOLOGY for 
EXA 

Especial Course ra Instruction in THERAPEUTICS, PHARMA 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 
Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), a Registration 
Councii, Board of Education, 8.W. 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


DEPARTMENT OF TECHNOLOGY. 
CITY AND GUILDS OF LONDON 


INSTITUTE. 


EXAMINATIONS in TECHNOLOGY will be held from April 29 til 

une 24. 
J All applications from Local Secretaries for Examinations in wemnaiens 
must reach the offices of the department on or betore MARCH 2 

Only by payment of an additional fee can applications be de after 
that date. 

Candidates in Technology not attending any registered class should apply 
AT ONCE to the Secretary of the nearest ‘l'echnical School or Local Centre. 

It is only in very exceptional cases, when no other arrangements can be 
made, that applications will be entertained for the examination of candi- 
dates at the Offices of the Department. All such applications should be 
addressed to the DEPARTMENT OF TECHNOLOGY, CITY AND 
GUILDS OF LONDON INSTITUTE, EXHIBITION ROAD, 
LONDON, S.W., and should be accompanied by a Postal Order for 1s 6. 
in addition to the amount of the fee, as given in the programme, the subject 
and grade of the Examination being clearly stated. 


TO SCIENCE, MATHEMATICAL AND 
OTHER M ASTERS. —Required (1) Second Master for important 
Grammar School—Mathcs. and Science. Salary, £160 to £180. 
(2) Head Master for Public Institution School near London. Know- 
ledge of Commercial Education necessary. Age 35 to 45, unmarried 
Salary, £200, with board and private rooms. (3) Chemistry, Botany 
and some Physics, £150 to £160. (4) Chemistry, Mathcs. and Botany, 
4140. Particulars of the above and other Science posts will be sent 
on application. Candidates seeking appointments either at once or 
for after Easter are invited to apply forthwith. Address, Griffiths, 
Smith, Powell and Smith, Tutorial Agents (Estab. 1833), 
34 Bedford Street, Strand, London. 


QUEEN’S COLLEGE, LONDON. 
43) 45 HARLEY STREET, W. 


Appointments to the Arnott Professorship of Natural Philosopl.y and 
the Professorship of Mathematics will be made for October next. Applica- 
tions must be sent in by March 25. Should an applicant be suitable, the 
two chairs might be combined. For all hese apply tothe AssIsTANT 
SECRETARY. 
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THE “ARISTON” 
FINE ADJUSTMENT 


(PATENT) 
FOR MICROSCOPES 


4 entirely eliminates the reflex action 
| or side movement which occurs in 
| most instruments when slight pressure 
is exerted in giving movement to the 
Micrometer screw when focussing an 
object. 


- BOTANY TUTOR. Stipend, £300. 
WELL KNOWN COLLEGE. 
ALSO 
SCIENCE & MATHEMATICAL TUTORS. 


A List of Easter Vacancies sent. 


ORELLANA & CoO., 
80 Wigmore Street, Cavendish Square, London, W. 
(late 44 Old Bond Street). 


(UNIVERSITY OF LONDON.) 
SCUTH-EASTERN AGRICULTURAL 
COLLEGE, WYE, KENT. 


Avplications are invited for the post of BOTANIST. Commencing 
salary, £300 per annum. For details as to duties, &c., apply to the 
SecvETARY. 


fa See Commendatory Notice in Nature, 
November 6, 1902, page 15. 
LISTS POST FREE. 
MERCHANT VENTURERS’ 


TECHNICAL COLLEGE, BRISTOL. JAMES SWIFT & SON, 
UNIOR ASSISTANT for PHYSICS; £130 to £160. Particulars s 81 TOTTENHAM COURT ROAD, LONDON. 


obtainable from the REGISTRAR by sending a stamped addressed foolscap 


enyclope, not later than March 23, 1905. 
FOR SALE.—The Instruments in the | . THE POLYMETER 


Observatory of the late Mr. Edward Crossley: a g-in. and a 4}-in. 
(as figured). 


(both photo-visual object glasses) Equatorial Refractor by Cooke; a 
Aminiature Meteorological Observatory 


3}-in. Transit Circle by Cooke; a 6j-in. Sextant and a 5-in. Transit 
‘Theodolite by Troughton and Simms; Siderial Clock by Cooke; 

for Scientific, Industrial and Hygienic 
purposes. 


Parallel-wire and Double-image Micrometers by Troughton and 
Simms; Microscopes by Ross and Zeiss; Apparatus for Lectures on 

Invaluable for forecasting the weather. 
ia See Nature, April 24, 1902, page 592. 


Light, Polarisation, &c., by Harvey and Peak; Measuring Bars and 
Descriptive pamphlet post free. 


Rods—12 in., 40-in., 3-ft.. 1o-ft.—by Troughton and Simms : Standard 
Barometer by Hicks : Two Spectroscopes ; Two Controlled Clocks.— 
HOT AIR MOTORS. 
Easily worked by ordinary Laboratory Bunsen 


Apply to Mr J. GLepuict, Bermerside, Halifax. 
For Sale.—Extensive Collections of tritish 

burner or paraffin lamp, and preferable to 
water motors. 


Lepidoptera, Coleoptera, Tropical Butterflies, Cabinets, &c. Correctly 
A. GALLENKAMP & 60., LTD., 


named type collections at very moderate prices. —Particulars from 
19 & 21 Sun Finsspurv Sq., Lonvon, E.C. 


A. Forp, Hillside, Sunnyhill, Pokesdown, Bournemouth. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation, Scale of charges on application. The Cam: 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


IF YOU WANT TO SAVE TIME AND MONEY ALUMINIUM RECTIFIERS. 


use the BLACK AUTOCOPYIST, the best duplicating apparatus on 
the market, producing 200 superior black copies by writing or drawing the 
original on ordinary paper, using any pen. 


For charging any class 
of Accumulators, direct 
from alternating mains. 
Works on any periodicity 
or voltage. Action abso- 
lutelyinfallible.No moving 
parts. High efficiency. 
Requires no attention. 


Made in Four sizes, to charge 
from } to 6 Amperes, 
17s. 6d. to £8 8s. 


Circulars, Price Lists, 


Specifications, Music, &c., 


For PARTICULARS WRITE 


— reproduced equal to lithography. OR CALL. 

Write for Specimens, &c., or call and see this useful Invention. 

AUTOCOPYIST CO. (Dept. 1), STEWART, LIVETT & CO., 62 Theobalds Road, London, W. 
64 Queen Victoria St., London, E.C. (FOUR MINUTES WALK FROM HOLBORN TOWN HALL ) 


ORTHOCHROMATIC PHOTOGRAPHY. 


A SANGER-SHEPHERD Light Filter gives the Maximum of Orthochromatic effect 
with the Minimum of Exposure. 
To obtain Pictures true to nature with correct values of Light and Shade, Shadow Details 
and Cloud Effects, use a Sanger-Shepherd Light Filter. 
All sizes stocked—Circular and Square. Fittings and Cases 
of many Patterns to suit all Cameras. 
SETS OF LIGHT FILTERS 
in Special Case, morocco-covered, velvet-lined, for pocket. 
x 5 times. For Cioud Effects and Snapshots ... - ees one «. from 7/6 
x 10 times and Gilvus. For Landscapes and Portraiture ... on .. from 10/- 
Absolutus. For correctly copying all coloured objects... ‘ .. from 10/- 
@—@ Send for New Booklets, post free to readers of “ Nature,” or call and 
see results obtained by Amateurs. 


SANGER-SHEPHERD & CO. 


Factory AND OFFICE: 


5, 6, 7 GRAY’S INN PASSAGE, RED LION STREET, HOLBORN, W.C. 


Set as 


in Case, 


45/- 
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Tue SANITAS! ELECTRICAL CO., Lto. 


Complete 


| 
Installation, 
showing 

** Wodal ” 

Motor Mercury 
Interruptor, Coil 
on Switchboard, 
and Switch-table 
from which both 
X-Ray and 
High-Frequency 
Outfits are 
perfectly 
controlled in 
every detail. 


LARGE 
INDUCTION 
COILS FOR 
RESEARCH 
WORK 

a Speciality. 


Also Manufacturers of HICH- “FREQUENCY A APPARATUS. 
LIGHT BATHS of all kinds, Cabinet, Reclining, Portable Baths, with 
three-colour arrangements, with Incindescenc and Arc Lamps, &c., 
_ Ley Light Projector for simultaneous local treatment. (Combined 


pe. PSCHNEE’S PATENT 4-CELL BA 
EW_ PATENT SHENTON-SANITAS™ “X-RAY COMBINATION 
OPERATING TABLE. 

** TRIPLET ” and ‘**DERMO” LAMPS with Carbon and Iron Elec- 
trodes for ‘‘ Finsen” Treatment 

VIBRATORY AND PNEUMATIC MASSAGE APPARATUS. 

APPARATUS FOR 3-PHASE SINUSOIDAL AND ALL OTHER 


CURRENTS. 
new PORTABLE CAUTERY TRANSFORMER, with Terminals for 
ght, &c., taking only 2 Ampéres from 200 Volts ‘Continuous Main. 
MULTINEBULIZER, ELECTRO- AND SWEDISH EX- 
ERCISE APPARATUS, &e., &e. 
33 & Ta, SOHO SQUARE, LONDON, W. 


MR. EDWARD ARNOLD'S NEW BOOKS, 


THE EVOLUTION THEORY. 
By AUGUST WEISMANN, 
Professor of Zoology in the University of Freiburg. 
TRANSLATED BY 
Professor J. ARTHUR THOMSON and MARGARET THOMS)N. 


Two volumes, Royal 8vo. 32s, net. 


THE TIMES.—“ Of all the workers in evolution who have foll: 
Darwin, Professor Weismann has inherited the largest share of Eli 
mantle. His work is in the same direction and marked by the same 
ties. The patient collection of observations, the wide grasp of details, 
faculty of theorizing and of sustaining a long-drawn argument, the sinc |-- 
minded devotion to truth, the serene and candid temper—these were {he 
marks of the great evolutionist, and they are vividly recalled by the 
volumes which sum up the life work of his most distinguished disci 
—_ subject has never been so fully and comprehensively expour 

ore. 


With many Illustrations. 


ASTRONOMICAL DISCOVERY 


By HERBERT HALL TURNER, D.Sc., F.R.S., 
Savilian Professor of Astronomy in the University of Oxford. 
10s. 6d, net. 

NATURE.—“ We gratefully acknowledge having received a consic\«r- 
able amount of pleasure from reading the well-known and familiar ta! . 


treated, As they are, with the brightness and acuteness characteristic of : 
author.” 


THE BECQUEREL RAYS 
AND THE PROPERTIES OF RADIUM. 


By the Hon. R. J. STRUTT, 
Fellow of Trinity College, Cambridge. Demy 8vo. 


With Illustrations and Diagrams. Demy 8vo. 


8s. 6d. net. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


CHARLES GRIFFIN & CO., Ltd. 


PUBLISHERS. 

A distinguished company gathered at the Hotel Cecil on 
Thursday, February 9th, 1905, at the Annual Dinner of Old 
Students of the Royal School of Mines. The Chairman, who 
had come from the U.S.A, to preside, in the course of his 
speech said :— 


EXTRACT FROM SPEECH (see Press). 

** I was looking over a list of the books on mining 
and metallurgical subjects which are accepted as 
authoritative in America—as they are wherever 
English — prevails—I mean books that are 
standard, books that sell. Outot a dozen leading 
text-books, not less than eight were written by 
our men. Let me run over the list. There was 
Le Neve Foster's ‘ Ore and Stone Mining,’ Roberts- 
Austen's ‘ Introduction to Metallurgy,’ Rose's 
‘Gold,’ Collins’ ‘ Silver,’ Collins’ ‘ Lead,’ Harbord’s 
Steel, Hughes’ ‘Coal Mining,’ Beringer’s 
‘Assaying,’ brough’s ‘ Mine Surveying,’ &c. It is 
no idle boast to say that our men have contributed 
as much to the literature of their profession as all 
the other schools of mines put together.”’ 


MESSRS. CHARLES GRIFFIN AND COMPANY, LIMITED, have much 
pleasure in adding that all the books mentioned above are 
published by them, with many others of standard excellence 
in their catalogue, 

ORE AND STONE MINING. Sir C. Le Neve Foster. 
METALLURGY (An Introduction to). Sir W. 
ROBERTS-AUSTEN 
METALLURGY OF GOLD. “Kirke ‘Rose 
METALLURGY OF SILVER.) H. F. Cot.ins 
METALLURGY OF LEAD H. F. 
METALLURGY OF STEEL. F. W. Harzorp. 
A TEXT-BOOK OF COAL-MINING. H.W. Hucues. net 245. 
A TEXT-BOOK OF ASSAYING. J. J. &C. BerInGER 
MINE SURVEYING. B. H. Broucu 


CATALOGUE POST FREE ON, APPLICATION. 


345. 


16s. 
16s. 


75. 62. 


London: Charles Griffin & Co., Ltd., Exeter St., Strand, W.C. 


net 255. | 
| NEW BOOKS ON SALE AT DISCOUNT PRICES ; SECOND-HAND 
- 10s. 6d. | 


DIE’sS 
BOOKS FOR STUDENTS OF NATURE. 


Works of Permanent Interest are added to the Library 
by thousands annually. 


SPECIAL FEATURES. 
TRAVEL, VOYAGES, EXPLORATION, MOUNTAINEERING, 
c. A very extensive collection. 

TOPOGRAPHY. British and Foreign. 

SCIENCE. General works on Astronomy, Biology, 
Physical Geography and Ry ad Zoology. 

PHILOSOPHY and PSYCHOLOGY. Latest Works. 

ARCHZOLOGY. Ancient Assyriology, Egyptology 
Recent Beseares. Family Histories, &c. 

MYTHOLOGY Lore and Primitive Culture. 

MODERN MIGTORY. British, Colonial and Continental. 

BIOGRAPHY. Letters, Journals, Diaries, Memoirs of Men of Action, 
Thought, Science and Art, in all Ages. 

All branches of General Literature fully represented. 
Also Foreign books in Five European Languages. 

Classified Catalogue, Full Index, 630 pp., price 1s. 6d. 

TERMS. 
Town Subscribers. 

ONE VOLUME (Daily Exchange if required), Quarterly 7s. ; Half-Year!y 
12s.; Yearly 21s. Books of Past Seasons only, Yearly 10s. 6d. 
(Weekly Exchanges at Subscribers’ Residences.) 

THREE VOLUMES, Quarterly 15s. ; Half-Yearly 25s.; Yearly 42s. 

Country Subscribers. 
(Exchanges by Rail in Library Boxes.) 


Geology 


18s. | FOUR VOLUMES, Quarterly 14s.; Half-Yearly 24s. ; Yearly 42s. 


ats. | 


(Parcel Post Exchanges.) 
ONE VOLUME, Quarterly 7s. 6d. ; Half-Yearly 12s. 6d. ; Yearly 21s. 
Prospectus with Terms for larger Suvse scriptions, Branch Offices, 
Outlying Districts, In Institutions, & “c., on application. 


GREATLY REDUCED. Monthly erased free to any address. 


MU DIE’sS LIBRARY, LTD. 


| Head Office: 30 NEW OXFORD ST., 
Branch Brompton Roap, LONDON 
Offices \48 QUEEN VICTORIA STREET, 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Inducti Coils, other 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 

JOINTLESS SECTION COILS, my system of 1868, to order, 10 in. Coil, 

4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 


COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 


logue prices. 


Maker and Designer of the following Coils :— 


POLYTECHNIC, 29 in. spark. 
SPOTTISWOODE, 44 in. spark. 


THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 


NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 


Vhe Peng fugerstus. adopted for South Africa, with Batteries, small 
Steam Motor, ETS OF F X-RAY APPARATUS suitable for 
Field Hospitals, 


HIGH FREQUENCY APPARATUS of my newest models. 
PRICES per return post. 


Autotype Company 


MONOCHROME COPIES 


BY THE 


PERMANENT AUTOTYPE CARBON PROCESS 
OF PICTURES BY OLD MASTERS, 
From the principal Collections of Note. 


NUMEROUS EXAMPLES OF WORKS BY 
MODERN ARTISTS. 


The AUTOTYPE COMPANY’S Processes of 
Permanent Photographic Reproduction are extensively 
employed by the Trustees of the British Museum, the 
Local Government Board, many of the Learned 
Societies, and leading Publishers. 

Copies of Coins, Seals, Medals, MSS., Drawings, 
Engravings, Art Objects, Microscopic Work, &c. 


Inquiries are invited from those requiring Book 
Illustrations of the very highest quality. Specimens 
and Estimates submitted. . 


The Autotype Fine-Art Gallery, 


74 NEW OXFORD STREFT, LONDON, W.C. 
Open Free Daily, 10 to 6. 


MARCONIS WIRELESS 
TELEGRAPH GOMPANY, 


Manufacturers of 


ELECTRICAL INSTRUMENTS 


of all kinds for 


LABORATORY WORK, 


of the highest degree of efficiency 
at moderate 


ILLUSTRATED PRICE LIST POST 
FREE ON APPLICATION. 


London Office: 18 FINCH LANE, EC. 
Works : CHELMSFORD. 


ALSO AT 


ROME. 


BRUSSELS, PARIS, 


DR. BIRCH’S PATENT 
RECORDING DRUM. 


NEW IMPROVED MODEL, 
RUNNING IN BALL BEARINGS. 
This is beyond doubt the best 

drum for Physiological Work, &c. 
Can be used equally well either 
horizontally or vertically. 

These are the recognised stan- 
dards used by all the largest 
Universities, Colleges, &c., in 
Great Britain and abroad. 

Also other Physiological Appar- 
atus, manufactured solely by :— 


A. KERSHAW, 
DORRINGTON ST., LEEDS. 


Contractor to H.AM/. s Government. 


See article, “Invar Applications,” 
Nature," December 8, 


IN WAR 


The Alloy =. = Steel which has an extremely 
| Coefficient of Expansion. 


BASE-LINE MEASURING APPARATUS, PENDULUMS, BALANCES 
FOR WATCHES AND CHRONOMETERS. 


J. H. AGAR BAUGH, 92 Hatton Garden, London, £.0. 


Telegrams: “‘ VoipeR, Lonpon.” Telephone: No. 4722 Holborn. 


For Photography, Unsurpassed for fine definition. 


JENsEs 


Send a card merely quoting 289. 


TAYLOR. TAYLOR® HOBSON. 


STOUGHTON STREET Works, LEICESTER, 
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MACMILLAN & CO.’S BOOKS 
THE LIFE HISTORY OF BR 


By the Rt. Hon. Lord AVEBURY, P.C., D.C.L., &c. 


FOR STUDENTS OF BOTANY. 
ITISH FLOWERING PLANTS. 


8vo. [Shortly 


A TEXT-BOOK OF BOTANY. 


By Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. SCHENCK, the late Dr. A. F. W. SCHIMPER. Translated 
from the German by H. C. PORTER, Ph.D. Revised with the Fifth German Edition by W. H. LANG, M.B., D.Sc., 


Senior Assistant in Botany, University of Glasgow. With 


BOTANY FOR BEGINNERS. By 


ERNEST EVANS. 4th Impression. Globe 8vo. 2s. 6d. 


PRACTICAL BOTANY for’ BE- 


GINNERS. By Prof. F. O. BOWER, Sc.D., F.R.S., and 
D. T. GWYNNE-VAUGHAN, M.A. Second Edition. 
Globe 8vo. 35. 6d. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. With 
numerous Illustrations. Feap. 8vo. 4s. 6d. 

FIRST BOOK of INDIAN BOTANY. 
By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 

BOTANY. An Elementary Text for 


Schools. By L. H. BAILEY. With numerous IIlustra- 


tions. Extra Crown 8vo. 6s. 
BOTANY. By Sir J. D. Hooker, 
Pott 8vo. Is. 


F.R.S. With Illustrations. 
The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 6d. 


STRUCTURAL BOTANY: or Organ- | 


ography on the Basis of Morphology. To which is added 
The Principles of Taxonomy and Phytography, and a 
Glossary of Botanical Terms. By ASA GRAY. §8vo. 


Ios. 6d. 
BOTANICAL TABLES. By A. B. 
BUCKLEY. Fcap. 8vo. 1s. 6d. 


FIRST LESSONS 


BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S. 
Pott 8vo. Is. 


THE TEACHING BOTANIST. A 


Manual of Information upon Botanical Teaching, with an 
outline for a general course. By WILLIAM F. GANONG. 


Crown 8vo. 5s. 
A UNIVERSITY TEXT-BOOK OF 
BOTANY. By Prof. DOUGLAS HOUGHTON CAMP- 


BELL, Ph.D. With many Illustrations. 8vo. 17s. net. 


LABORATORY PRACTICE FOR 
BEGINNERS IN BOTANY. By W. A. SETCHELL, 
Ph.D. Feap. 8vo. 45. 6d. net. 

The BOOK of the ROSE. By the late 


Rev. A. FOSTER-MELLIAR. Illustrated. Third 
Edition. Crown 8vo. 6s. 


CYCLOPAEDIA OF HORTICUL-. 
TURE. By Prof. L. H. BAILEY, assisted by WILHELM 
MILLER and many Expert Cultivators and Botanists. 
Illustrated with over 2000 Original Engravings. In Four 
Vols. Imperial 8vo. Vol. I., A.-E. Vol. II., F.-M., | 
Vol. III, N.-Q., Vol. IV., R.-Z. 215. net each. 


BRITISH FOREST TREES and their 


| 
| 


SYLVICULTURAL CHARACTERISTICS and | 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


in PRACTICAL | 


MACMILLAN AND CO., LIMITED, LONDON. 


686 Illustrations, in part coloured. Medium 8vo. 18s. net. 


BIOLOGICAL LABORATORY 
a By P. H. MELL, Ph.D. Crown 8vo. 
6s. . net. 


INTRODUCTION to THE STUDY 
Illustrated. rown 8vo. 7s. 6d. 


TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S. 
With Illustrations. Crown 8vo. 6s.. [Mature Series. 


‘DISEASE IN PLANTS. By 
H. MARSHALL WARD, D.Sc. Crown 8vo. 7s. 6d. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. Second Edition. Revised by 
Prof. H. MARSHALL WarD, F.R.S. Crown 8vo. 8s. 6d. 


THE NATURE AND WORK OF 


PLANTS. An Introduction to the Study of Botany. By 
D. T. MACDOUGAL, Ph.D. Crown 8vo. 45. 6d. 


LECTURES ON THE EVOLUTION 
OF PLANTS. By Prof. DOUGLAS H. CAMPBELL, 
Ph.D. Crown 8vo. 4s. 6d. net. 

FLOWERS, FRUITS, and LEAVES. 


By LORD AVEBURY. With numerous Illustrations. 
6th Impression. Crown 8vo. 45. 6d. [Nature Sertes. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 


| 


tions. By LORD AVEBURY. 
FLOWERS AND FERNS in their 


HAUNTS. By MABEL OSGOOD WRIGHT. 
trated. Extra Crown 8vo. 10s. 6d. net. 


THE HERB OF THE FIELD. By 
CHARLOTTE M. YONGE. Crown 8vo. 55. 


VEGETABLE CULTURE. A Primer 


for Amateurs, Cottagers, and Allotment Holders. By 
ALEXANDER DEAN, F.R.H.S. Edited by J. Wricut. 
With Thirty-eight Illustrations. Pott 8vo. Is. 

A PRIMER of PRACTICAL HORTI- 
CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 1s. 


GARDEN FLOWERS and PLANTS. 


A Primer for Amateurs. By J. WRIGHT, F.R.H.S. 
With Fifty Illustrations, Pott 8vo. Is. 


GREENHOUSE AND WINDOW 


Illus- 


PLANTS. By CHARLES COLLINS. Edited by J. 
Wricut, F.R.H.S. With Thirty-eight Illustrations. 
Pott 8vo. Is. 


THE CHEMISTRY of the GARDEN. 
A Primer for Amateurs and Young Gardeners. By HE R- 
BERT H. COUSINS, M.A. With an Introduction by 
J. WRIGHT, F.R.H.S. Pott 8vo. ts. 
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MICROLOCIGAL LABORATORY AND SCHOOL OF NATURAL SCIENCE. 
RATIS AND POST FREE. 

Scientifically oa Catalogue of Megascopic and Microscopic 
Specimens is now being prepared. Gentlemen are invited to send in their 
appucations without delay, as only 5000 copies will be issued. 

sample Slide of expertly prepared ROCK SECTION, 1/-, post free. 

Metals, expertly for Microscope, 
. fr »m material supplied 
LESSONS IN PRACTICAL. LITHOLOGY BY CORRESPONDENCE. 
aa one Geological Student, desirous of passing with high dis- 
nction in niversity or Civil Service. Small premium. Pocket-money 
al wed. Afpply:— Director, MicroLocicat LABoraTory, 
1») ASPENLEA ROAD, HAMMERSMITH, LONDON, W. 


MINERALS, ROCKS, FOSSILS. 


A ‘arge stock of BRITISH AND FOREIGN MINERALS always on view. 
CORNISH MINERALS 
A SPECIALITY. 
<yecial display for Teachers and Students on Saturdays. 


RICHARDS’ sHOW ROOMS, 
3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technieal Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and a liad Objects for 

selection. Specimens sent on approval. 


Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-cap, 
Models of Crystals, &c., ays 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Ameba, Arcella, Actinosphzrium, 
Vorticella, Stentoz, os, Melicerta, and many 
other specimens of Pond Life. Price 15. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, "he. for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or ee by the best methods :— 
Sertularia ; Teali Alcy- 


ora (preserved); Lepteop! 
ite, Arenicola, Lanice, he us, 


is, Nebalia, Carcinus; Patella, Buccinum, Eledone, 


Open till 7 p.m. 


Nereis, 
Gammarus, Ligia M 


Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus. 
Ascidia, Salpa (pr }, llium, Raia, &c., &c. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


THE NEW COLLECTION OF 


300 SPECIMENS AND SLIDES OF ROCKS, 


according to H. ROSENBUSCH: “ Elemente der 
Gesteinslehre, 2d ed. 1901.” 


Accompanied by a text-book : “‘ Practical Petrography,” giving a short 
description of the polarizing microscope and its application, and also of the 
macroscopical and microscopical features of every specimen of this collec- 
tion, by Professor Dr. K. Busz of the University of Miinster. This 
collection is intended for the practical use of students, and contains typical 
representatives of all important types of rocks; it is composed of 277 
massive rocks (94 deep-seated rocks, 50 dike rocks, 133 volcanic rocks), 
28 sedimentary, and 31 crystalline schists. Out of it two smaller collections 
of 250 and 165 specimens have been selected. The prices are as follows :— 


Collection I. 336 Specimens of Rocks 380 Marks. 
Ia. 336 Slides .. — 
Il. 250 Specimens of Rocks wan 
Ill. 165 Specimens of Rocks Ce 
» Illa. 165 Slides .. 205 
COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 


PURCHASED FOR CASH OR EXCHANCED. 


The fifth edition of Catalogue No. 4, Petrography, has just 
been published (210 pages), and will be sent tree of charge on 
application. 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS 
SPECIALITY.—Objects for Nature “Study, Drawing 
Classes, &c. 


Birds, Mammals, &c., Preserved and Mounted by First-class 


Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LON! DON, w.c. 
(Five Doors im Charing Cross.) 
fe Our Catalogue (96 pp.) Post free on application. 


MIGROSCOPICAL PETROCRAPHY. 


Gentlemen interested in the above study are invited to send u 
JAMES R. GREGORY & CO., 
1 Keiso Place, Kensington Court, London, W., 
for a Prospectus of 


THE TWENTIETH CENTURY ATLAS OF 


MICROSCOPICAL PETROGRAPHY, 


now being issued in Twelve Monthly Parts, each Part containing Four Fine 


Half-Tone Plates, and also Four actual Rock Sections. 


Subscription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


Communications to the Editor. 
SUBSCRIPTIONS TO ‘“‘ NATURE.” 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 
The telegraphic address of Nature is Puusis,’’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 


Yearly Yearly 220 6 | Three in Column 6 Page, or Half 
er Lineafter . aColumn . aa 
Half-yearly om 6 Half-yearly  . + © 15 6) One Sixteenth Page,or Eighth Col. 4 Halfa P. Col 
Quarterly 6 Quarterly . . 8 o OneKighth Page, or Quareer 
Column o 18 6| Whole Page. . . 6 6 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Moncey Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, WC 
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NEW FORM « WHEATSTONE BRIDGE 


LABORATORY 
_ MEASURING. 
_ INSTRUMENTS 


WILL BE LISTED 


IN 
OUR FORTHCOMING | 


ILLUSTRATED 
CATALOGUE 


Electrical 
Measuring 


Instruments, 
NOW IN 
THE PRESS. 
Applications 
invited for its 
veceipt post free 
_ om publication, 


ISENTHAL & CO., 
85 MORTIMER ST., LONDON,\W. 
Contractors to the Admiralty, War, India, & Colonial Offices, &c. 


ITOWNSON & MERCER] 
EsTABLISHED 1798 (OVER A CENTURY). 


RETAIL—89 BISHOPSGATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


THE NINTH EDITION OF 


TOWNSON & MERCER’S 


Catalogue or Chemical, 


Bacteriological 
AND 


Physical Apparatus 
NOW READY. 


Will be supplied free to Schools, Colleges 
and Public Institutions on application. 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C. 


C. E. MULLER, ORME & 60.’S 


NEW RESISTANGE 
GLASS 


excels Jena Glass in its power to stand 
sudden variations of temperature. 


N.B.—The official test at the Charlottenburg Institute 
showed that with this glass the alkali dissolved by 
100 c.c. of distilled water is ;}}, milligrammes as 
compared with ,}3, milligrammes dissolved from 
Jena glass under the same conditions. 


IT IS AS CHEAP AS THE COMMON BOHEMIAN GLASS. 


MAY BE HAD IN 
BEAKERS (various forms), 
FLASKS (all shapes), 
TUBING (any size). 


Price List free on application to 


Cc. E. MULLER, ORME & CO., Ltd., 


CONTRACTORS TO H.M. GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


THE STEREOSCOPIC COMPANY’S 


ARTIST'S REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical . . 
purposes, embodying every 
scientific requirement. 


The Ideal Camera for 
BIRD PHOTOGRAPHY, NATURAL HISTORY 
SUBJECTS, PORTRAIT AND FIGURE STUDIES, 
ARCHITECTURAL & GENERAL WORK. 
Write for full particulars from . . . 
106 & 108 REGENT STREET, W., 
or 54 CHEAPSIDE, E.C. 


EsTABLISHED OVER 60 YEARS. 


inted by RicHarp Cray anv Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London and published by MACMILLAN 
Co., at St. Martin's Street, London, W.C., and Tw MacmitLan Company, 66 Fifth Avenue, New York.—T HURSDAY, March 9, 1905. 
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HFRAL LIBRARY, 
UNIV. OF MICH. 
MAR 29 190° 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


al, “To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorDSWORTH. 

No. 1846, VOL. 71] THUKSDAY, MARCH 16, 1905 [Price SIXPENCE 

AS tegistered as a Newspaper at the General Post Office. ] are {All Rights are Reserved. “, 
” REYNOLDS & BRANSON, 
NEW PATTERN z NEWTONIAN CHEAP Chemical and Scientific Instrument Makers to His Majesty's 
ELECTRIC LANTERN. Government (Indian, Home, and Colonia). 

eges ‘ LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 
n. 


5067 New Iron-Body Lantern, with brass front, fitted on 

mahogany board, 4-in. double Condenser, best full-size achro- 

matic Front Lens, and ‘* Newtonian” Hand-Feed Arc Lamp. 
Complete in Case £10 10s. 


NEWTON & CO., 
OPTICIANS TO HIS MAJESTY THE KING 
AND H.R.H. THE PRINCE OF WALES AND THE GOVERNMENT, 


8 FLEET STREET, LONDON. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Lllustrations, free on application. 

DgsiGNs OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


THE NEW BOOK 
PRICE ONE SHILLING. 


Containing an original description of the principles and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
chief types are discussed and compared by means of 
original diagrams. Also an appendix on the Gauss 
Theory and on a new testing. The book 
s entitle 


“PHOTOGRAPHIC LENSES: 
A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 
POST FREE 3/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 
EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


ILLAN 
05. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 
METEOROLOGICAL INSTRUMENTS. 


The above instrument combines in one apparatus the Recording Baro- 
meter and Recording Thermometer, giving thus on one and the same chart 
— records of the atmospheric pressure and temperature for seven 

ays. 

Illustrated Price Lists of Self-Recording and other Scientific 
Instruments Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 


95 
| Wy, 
== 
Y 
® THE NEW PATTERN COMBINED BARO-THERMOGRAPH. 
. 


clxxxli 


NATURE 


{Marcu 16, 1905 


COUNTY OF LONDON. 
EDUCATION ACTS, 1870 To 1903. 


The London County Council invites applications for the following 
appointments in the Education Department :— 

FOUR DIVISIONAL INSPECTORS, who will have the general 
superintendence of large districts and give special attention to the co- 
ordination of education within their areas. Their chief duties will be to 
inspect pupil teachers’ centres, secondary, schools, training colleges, science 
and commercial centres, polytechnics, and all institutions for higher educa- 
tion aided by the C ouncil. Candidates will be required to possess special 
qualifications in one of the following subjects :—(1) English language and 
literature ; (2) Modern languages ; (3) Mathematics and Science ; (4) Tech- 
nology ‘including mechanical and electric al engineering). The salary will 
be in each case £600 a year, rising by annual increments of £25 to a 
—— salary of £800 a year. 

ART INSPECT OR. whose chief duties will be to inspect the art 
ee in elementary and sec ‘ondary schools, art schools and polytechnics. 
The salary will be £400 a year, rising by annual increments of £20 to a 
maximum salary of £500 a year. 

ONE INSPECTOR of WOOD and METAT WORK, whose chief 
duties will be to inspect the teaching in wood and metal work in manual 
training centres and elementary and secondary schools. He will also be 
required to inspect certain classes at polytechnics. The salary will be £400 
a year, rising by annual increments of £20 to a maximum salary of £500 a 


year. 

. ONE INSPECTOR of WOMEN’S TECHNICAL CLASSES, whose 
chief duties will be to inspect technical classes for women (including up- 
holstery, flower making, needlework, millinery, dressmaking and dress- 
cutting) in evening schools, girls’ clubs and polytechnics. The salary will 
be £300 a year, rising by annual increments of £20 to a maximum salary of 

400 a year. 

The persons appointed will be under the control of the Chief Inspector, 
and will be required to give their whole time to the duties of the office, and 
will in other respects be subject to the usual conditions attaching to the 
Council's service, particulars of which are given in the form of application. 

In connection with the appointments th: re is no restriction with regard to 
Bex, 

Applications should be 
Crerk of the London County Council at the County Hall, Spring Gardens, 
S.W., or at the Education Offices, Victcria Embankment, W.C. The 
applications must be 
1905, 


copies of not more than three recent testimonials. 


Canvassing, either directly or indirectly, will be held to be a disqualifi- 


cation for appointment. 
G. GOMME, 
Clerk of the Sa County Council. 
Spring Gardens, S.W., 
March 2, 190s. 


UNIVERSITY OF BIRMINGHAM. 
aculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


ScHoot oF MopERN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Scbools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Att Courses AND DEGREES ARK OPEN TO BOTH MEN AND WoMEN 
STUDENTs. 


In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 
A Course of Twelve Lectures and Demonstrations on 
PHYSICAL CHEMISTRY 
will be given during the Summer Term by 
G. SENTER, B.Sc., Ph.D., 
Lecturer on Chemistry at 
St. Mary's Hospital Medical School. 


The Lectures and Demonstrations will be held on Wednesday 
Evenings, 7-9 p.m., commencing Wednesday, March 29. 


‘Lhe Course is arranged for students of Chemistry and Physics and for | 


those engaged in Chemical and Electrical industries, who desire to obtain a 
knowledge of the modern developments of Physical Chemistry. 


It will also be adapted to the requirements of candidates for the final | 


B.Sc. examination of London University. 


be held on Wednesday afternoons. 
A detailed Syllabus may be had upon application at the Office of the 
Instituie or by letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


| 
made on the ofiicial form to be obtained from the | 


| GEOLOGY.—A. J. Masten, F.L.S. 
sent in not later than 10 a.m. on Saturday, April 1, | 
ddressed to the Education Offices as above, and accompanied by | 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.c. 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES. 


J. E. Mackenzie, Ph.D., Sc. 
Chemistry ad H. Wren, Ph.D., B.A., B.S: 
ALBERT GriFFiTHs, D.Sc. 
Physics ... Owen, B.A., B.Sc. 
B B.Sc. 
Smart, M.A. 
W. Birt, B.A., B. 
B. RENDLE, M.A. 
F. E. Fritrscu, Ph.D. 


Mathematics 


Botany ... 


Zoology .. H. W. Untuank, B. 
Geology & Mineralogy .. Gro, F. Harris, F.G.S. 
Metallurgy & Mining. Geo. Patcuin, A.R.S \\. 
RESEARCH in Chemistry and Physics in well-equipped laboratoric 
French, German, Spanish, Russian, Dutch, & Italian Classes, 
EVENING CLASSES also in Biology, Physiology, Practical Geome'ry 


Building and Machine Construction, Steam, Theoretical and App « ij 
Mechanics, Land and Quantity Surveying, and Estimating. 


Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


D.Sc 
B.Sc. 
B.S 


Se. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, LONDON, S.W. 


Short Courses suitable for the Intermediate and Final B.Sc. Examina- 


| tions of London University will be conducted by Teachers recognised \y . 


the University as follows :— 


An Excursion (about 5 days, 
during the Easter vacation) to the Isle of Wight, for the study of the 
Geology of the Island; also Museum Demonstrations and Fi-id 
Meetings near London during the Summer Term. 


BOTANY.—T. G. Hirt, A.R.C.S., F.L.S.. A Summer Course in 
Practical Plant Physiology and (Ecology, with suitable Excursions {»r 
the Study of Plant Relationships. Saturdays, 19 to 1, commencing 
April 8. 


For particulars, apply to the Head of the Natural Science Department. 


| GUY’S HOSPITAL MEDICAL SCHOOL. 


(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will begin on May 1, and Students th 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £360 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship. 


The Governors have opened AN ADDITIONAL 50 BEDS on the Medical 


| side of the Hospital. 


The numerous Hospital Appointments in both special and general 
departments are open to Students without charge, and the holders of 
Resident Appointments are provided with board and lodging. 

The Dental School provides the full Curriculum required for the L.D.S. 
England. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 


For Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents in the College, &c., 
apply personally, or by letter to the Dean, Guy's Hospital, London 
Bridge, S.E. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will COMMENCE on APRIL 26. 

The Hospital occupies one of the finest sites in London, and contains 602 
Beds, of which 540 are in constant use. 

Entrance and other Scholarships and Prizes (26 in number), of the value 
of more than £500, are offered for competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings, and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reac) «d 


... | in forty minutes from the Hospital. 
A Course of Laboratory Work in connection with the lectures will | 


A Prospectus, containing full particulars, may be obtained from ‘ie 


undersigned. 
J. H. FISHER, B.S.Lond., Dean 


For other Scholastic Advertisements, see page cixxxiv. 
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Typewriter 
for 
Beautiful Work. 


Swift, Quiet, and Convenient. 


Lilustrated Booklet Post Free. 


The YOST TYPEWRITER CO., Ltd., 
50 Holborn Viaduct, London, E.C. 


Prize 
Competition 


First Prize - Five Guineas 
Second ,  - Three Guineas 
Third , - Two Guineas 


Prizes as above are offered by 
Burroughs Wellcome and Co., 


for negatives developed with 


*“TABLOID?” 
PYRO-METOL DEVELOPER 


Competition closes May 15, 1905 


Entry forms and full particulars from 
all chemists, or from 


BuRROUGHS WELLCOME AND Co. 


Lonvon, E.C. 
PHO. 123 of) 


COPYRIGHT] 


APPARATUS FOR DETERMINING THE LINEAR 


COEFFICIENT OF EXPANSION OF A SOLID METAL ROD. | 


Designed by S. Waeee, Esq., Durham. 


The metal rod is kept in position by perforated corks at each end of the 


brass tubulated steam jacket, and the whole mounted on a polished mahogany 

stand. The amount of the expansion is read off by means of a permanently 

fixed Micrometer Screw Gauge graduated to 1/rooth mm. on a large wheel 
giving increased accuracy in reading and fitted with friction clutch. 


Price, with two Thermometers 36/6. 


SOLE MAKERS- 


BRADY & MARTIN, Lro,, 


Scientific Apparatus Makers, 
NEWCASTLE - UPON - TYNE. 


Makers and Dealers in all kinds of Chemical and Physical | 
Apparatus for Schools and Colleges, Works’ Laborato 
and Special Research Work. 
CONSTRUCTION OF NEW FORMS OF APPARATUS 
UNDERTAKEN. 


| 


DARK-ROOM SAFE-LICGHTS 


ELECTRIC, GAS, OIL or CANDLE. MANY PATTERNS. 


SPECIAL SAFE LIGHTS FOR ALL PLATES. 


See Lists Free, 


SANCER-SHEPHERD & CO.. 


6 & 7, Gray’s Inn Passage, 


5,6 
Red Lion St., Holborn, London, W.C. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY next, March 21, at Five o'clock, Professor W. E. Dausy, 
M.A., B.Sc., M. Inst.C.E. First of two lectures on “ Engineering 
Problems.” Half-a-Guinea the Course. 

THURSDAY, March 23, at Five o'clock, Tuomas G. Jackson, Esq., 
R.A., M.A., F.S.A. First of two lectures on ‘The Reasonableness of 
Architecture.” Half-a-Guinea. 

Subscription to all Courses in the Season, Two Guineas. 


DEPARTMENT OF TECHNOLOGY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


EXAMINATIONS in TECHNOLOGY will be held from April 29 till 

une 24 
J All cootlensions from Local Secretaries for Examinations in Technology 
must reach the offices of the department on or before MARCH 20. 

Only by payment of an additional fee can applications be received after 
that date. 

Candidates in Technology not attending any registered class should apply 
AT ONCE to the Secretary of the nearest Technical School or Local Centre. 

It is only in very exceptional cases, when no other arrangements can be 
made, that applications will be entertained for the examination of candi- 
dates at the Offices of the Department. All such applications should be 
addressed to the DEPARTMENT OF TECHNOLOGY, CITY AND 
CUILDS OF LONDON INSTITUTE, EXHIBITION ROAD, 
LONDON, S.W., and should be accompanied by a Postal Order for 1s 6d. 
in addition to the amount of the fee, as given in the programme, the subject 
and grade of the Examination being clearly stated. 


TO SCIENCE, MATHEMATICAL AND 
OTHER MASTERS.—Required (1) Second Master for important 
Grammar School—Mathcs. and Science. Salary, £160 to £180. 
(2) Head Master for Public Institution School near London. Know- 
ledge of Commercial Education necessary. Age 35 to 45, unmarried. 
Salary, £200, with board and private rooms. (3) Chemistry, Botany 
and some Physics, £150 to £160. (4) Chemistry, Mathcs. and Botany, 
4140. Particulars of the above and other Science posts will be sent 
on application. Candidates seeking appointments either at once or 
for after Easter are invited to apply forthwith. Address, Griffiths, 
Smith, Powell and Smith, Tutorial Agents (Estab. 1833), 


34 Bedford Street, Strand, London. 
B.A. anno B.Sc. EXAMS. 


MATRICULATION, INTERMEDIATE, FINAL. 

PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on 
success. 

The STAFF includes Graduates of ‘Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Science, Mathematics, Logic, 
Psychology, Political Economy, Latin, Greek, French, German,’ &c. 

For terms, &c., address Mr. HARLESTON, B.A. (di ond. and Oxon.), 


Burlington Correspondence College, Clapham Common, London, S.V 


BOTANY TUTOR. Stipend, £300. 


WELL KNOWN COLLEGE, 
ALSO 


SCIENCE & MATHEMATICAL TUTORS. 
A List of Easter Vacancies sent. 


ORELLANA co., 
80 Wigmore Street, Cavendish Square, lL 


The UNIVERSITIES of MANCHESTER, 
LIVERPOOL and LEEDS. 


The next MATRICULATION EXAMINATION will commence o; 
Wednesday, July 5, 1905, and will be held simultaneously at the thre: 
Universities and in Schools approved by the Joint Matriculation Board. 

The fee is due on or before June 3. 

Information as to Scholarships awarded on the results of this examination 
and on other matters may be — roe oe eres. 


Secretary to the Joint Matriculation Board, 
Owens College, Manchester. 


FOR SALE.—The Instruments in the 


Observatory of the late Mr. Edward von ey & a g-in. and a 4}-in. 
= photo-visual object glasses) Equatorial Refractor by Cooke ; a 

in. Transit Circle by Cooke; a 6j-in. Sextant and a 5-in. Transit 
Phesdote by Troughton and Simms ; Siderial Clock by Cooke ; 
Parallel-wire and Double-image Micrometers by Troughton and 
Simms; Microscopes by Ross and Zeiss; Apparatus for Lectures on 
Light, Polarisation, &c., by Harvey and Peak; Measuring Bars and 
Rods—12-in., 40-in., 3~ ft. -, 10-ft.—by Troughton and Simms ; ; Standard 
Barometer by Hicks ; ; Two Spectroscopes ; Two Controlled Clocks.— 
Apply to Mr. J. GLepuit, Bermerside, Halifax. 


Hepatice Britannice Exsiccate, being a 
Collection of 100 Specimens of British Hepatica, including many rare 
species, carefully prepared, named and mounted. Price £1 5s.—W. H. 
Pearson, Park Crescent, Victoria Park, Manchester. 


For Sale.—Extensive Collections of British 
Lepidoptera, Coleoptera, Tropical Butterflies, Cabinets, &c. Correctly 
named type collections at very moderate prices.—Particulars from 
A. Forp, Hillside, Sunnyhill, Pokesdown, Bournemouth. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Coniciden Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam 
bridge Type- writing Agency, 10 Duke Street, Adelphi, W.C. 


SECOND-HAND MICROSCOPES. 
(Monocular and Binocular.) 
By Swift, Watson, Beck, Crouch, Collins, Zeiss, Leitz, &c. 
SECOND-HAND TELESCOPES. 


(Refractor and Reflector.) Various Sizes. 
By Cooke, Grubb, Alvan Clark, Wray, Calver, Browning, 


Steward, Newton, Watson, Dollond, Negretti, Banks, 
Fraunhoffer, &c. 
LISTS ON APPLICATION. 
A. CLARESON & CoO., 


28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON, E.C. 


DRAWING INSTRUMENTS. 
Best Make and Finish. 
SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 


Obtained through any Opt any Optician. 


ROBERT NICHOLL, 153 HIGH HOLBORN, LBORN, LONDON. 


(late 44 Old Bond Street). 
MATHS. and SCIENCE. Attractive Appt. 


Experienced and successful Army Tutor desires to meet with a Univ. 
man with above quals., able to take responsibility of Vice-Principal, 
with view to, later, sharing profits, and a possible partnership. Age 
26-32. Salary, £150, res., or £200, non-res. Many other Science 
Appts. Write or call, Neepes & Seviicks, Clock House, Arundel 
Street, Strand, W.C. 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


JUNIOR ASSISTANT for PHYSICS; £130 to £160. Particulars 
obtainable from the REGisTraR by sending a stamped addressed foolscap 
envelope, not later than March 23, 1905. 


CHEMIST; B.Sc. (1st Class Honours in 
Chemistry), Ph. D., F.I.C., late 1851 Exhibition Science Scholar, with 
large experience in C hemical research and in quick and accurate 
methods of analysis, including all classes of minerals, gas analysis, foods 
and commercial products, desires permanent and responsible position in 
Works or Laboratory (as partner or chief assistant), or where experience 
would be useful; Great Britain or abroad, 
object. Has held several important appointments, and understands the 
handling of workmen. Energetic, and speaks German and Spanish. 
Excellent testimonials. Salary required, £100 to £150 to commence 
with. Please address B. M.,” c/o Nature. 


climate and distance no | 


FOR SALE, at Reduced Prices. 


MICROSCOPIC SLIDES (dispersal of Mr. Hornell’s collection), see 
Micro. Editor's note, June No. of Knowledge, Sections of Flower Buds, 
oes — Marine, suitable for Students and Exhibition, new, prices from 


34 TICROSCOPE, Baker's D.P.H. and fittings, £7 16s.; Beck’s London 
and fittings, £6 6s. ; many others, Pillisher, Ross, &c. Obj ectives. Bull’s- 
Eye Condensers. Abbe Condensers. Goerz PRISMATIC BINOCUL ARS. 
Photographic Lenses. SURGEON’S OPERATION Outfit, very fine, 
new, for sale, cheap. LANTERN SLIDES, English Church Archi- 
tecture. Many other useful articles. Lists. 


Mr. HERBERT CLARKE, 104 LEADENHALL STREET, LONDON. 
THE 


“SIRIUS” 


FocUS TUBE. 
Sole Maker, 


Glass Blower and 


CTUAL MAKER 
of all kinds of 


Tubes, &c 
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Rapium CLOCKS.” 


Having made a special study of these instru- 
ments, we are in a position to supply :— 


ee... 
LECTURE TABLE 


(as ILLUSTRATED). 


2. FOR LANTERN 


SLIDE USE. . 


Discharging every 40 to 100 
seconds accorling to quantity 
of Radium. 


PRICES will be quoted by 
return post. 


Kindly Note.—We cannot send 
these clocks by parcel post nor 
lend them on hire. 


We make a special feature of CHEMICALS 
and APPARATUS of all kinds. 
PRICE LIST FREE. 


RADIUM ON ene, TERMS ON APPLICATION. 


W. MARTINDAL E, 
MANUFACTURING CHEMIST, 
10 NEW CAVENDISH ST. LONDON, W. 


Telephone: 1797, PADDINGTO 
Telegrams: MARTINDALE, CHEMIST, LONDON. 


COX’S NEW PORTABLE 
HIGH FREQUENCY APPARATUS 


GIVING GENUINE H.F. CURRENTS 


which mav he exactly regulated. 


REGISTERED 
DESIGN. 


Price of Apparatus, with Accumulator ... £10 10 O 
a Connector & Handle for Electrodes 0176 
Electrodes, various patterns, each Oo 7 “ 


Our ordinary Electrodes, with plug attachment, fit this han 
Descriptive Leaflet post free. 


ILLUSTRATED CATALOGUE in X-RAYS, &c. (including 
INSTRUCTIONS TO BEGINNERS), post free. 


HARRY WwW. cox, Ltd., 
FACTORY AND OFFICES— 


ia ROSEBERY AVENUE, & 15-24 LAYSTALL ST., LONDON, B.C. 


CALCIUM 
METAL 


| 


99°3 to 99°6 per cent. 
made by 


Electrolysis from 
Calcium Chloride. 


post paid. 


Heretofore sold at 
£9 the ounce. 


1/6 


(One Shilling and Sixpence) 


THE OUNCE. 


22 Shillings, 


In Bars of 
4, 8, 16 ounces, 
or Tins containing 


4 pounds 4 ounces. 


weight, 


In quantities of 


28, 56, 112 pounds, 
Considerable Reduction. 


ARMBRECHT, 
NELSON 


71 & 73 Duke St., 


Grosvenor Square, 
LONDON, W. 
Telephone—Gerrard 4942 


Facsimile of a bar 16 oz. 


Just arrived, fresh 
supply of 


CARBORUNDUM 


or 
SILICIUM CARBIDE 
(Beautiful show crystals), 
2/- per oz., in lumps of 
2 oz. upwards. 
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— AND 
SELF-RECORDING 


RAIN 


WITH HEAVY COLUMN 
TURNING GAUGES. 
THE ‘ WILSON’ 


ON ITS AXIS. | | 
 SELE-REGISTERING 


RAIN GAUGE. 


- Descriptive Circula: 
Post Free. 


The ‘WILSON’ 
SELF-RECORDING 
ELECTRICAL 

RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


If any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers 


PASTORELLI & RAPKIN, 


(Established 1750), 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C 


Telephone No. 1981, Holborn. 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS 


24s. net. 


Quarto (11 X 8), cloth 
A MONOGRAPH OF, 
THE MOSQUITOES 
OF INDIA. 
yh. M.B. (Lond.), and 


By | P. 
apt. W. GLEN LISTON, I.M.S. 


With 15 Full-page Coloured Plates, 64 Illustrations in Half-Tone (on 15 
Plates), a Map, and 30 Diagrams and Illustrations in the Text. 


‘Demy 8vo, cloth. 7s. 6d. net. 


Second Edition. 
MALARIAL FEVER 
AND MALARIAL PARASITES 
IN INDIA. 
By Major ANDREW BUCHANAN, I.M.S., M.D 7 


Protusely Illustrated with Coloured Plates and Charts. 
Fourth Edition. Super Royal 8vo, cioth. 337 pp. 21s. net. 
GAME, SHORE, AND WATER 

BIRDS OF INDIA. 


The effective vertical range is one metre, the scale 
being divided in millimetres with vernier reading to 
mm. 
The telescope has object glass of 25 mm aperture With Additional References to their Allied Species in other parts of the 
i iri World. 
; By Col. A. LE MESSURIER, C.I.E., F.Z.S., F.G.S. 
With 180 natural size Illustrations. 


2s. 6d. net. 


rack and pinion focussing and sensitive spirit level 
Range of working distances, from 60 cm. to infinity 
Crown 8vo, paper cover. 
° THE BIRDS OF CALCUTTA. 
Price £38. A Series of Short bee of the Commo 
By FRANK FINN, F.Z.S., M.B.0O.U. (late Deputy Superintendent 
DELIVERY FROM STOCK Calcutta “Museum. 
: With h Illustrations by H. Goopcuitp. 
Demy 8vo, cloth. 300 pp. 55. net. 
ASTRONOMY WITHOUT A 
TELESCOPE. 


By E. WALTER MAUNDER, F.R.A.S. 
An Introduction to the Knowledge of the Constellations, and to the Study 
INSTR U M ENT C0 LTD ¢ of the Heavens with the unassisted Sight. Fully Illustrated with full-pag 
sy “y Plates, and with Maps and Charts, also twelve Star Maps, forming a 
COMPLETE CELESTIAL ATLAS. 
CAMBRIDGE, ENGLAND. 


WwW THACKER & CO., 2 CREED LANE, E.C 
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ADAM HILGER, L™: 


Speculum Plane and Concave Reflectors, Silvered 
Glass Planes, Disc Prisms, &c. 


PARALLEL WEB, and POSITION MICROMETERS of highest quality, 
SOLAR EYEPIECES (the Polarising Solar Eyepiece is specially recommended), &c.' 
And of EVERY KIND OF SPECTROSCOPE. 


| 


lllustrated List Gratis on Application. 
75a CAMDEN ROAD, N.W. 


Awarded Gold Medal St. Louis Exhibition, 1904, Address :—“ Sphericity, London.” 


All other air 
pumps superseded. 


DINES’ NEW SELF-RECORDING 


JAMES J. HICKS, 
Sole Maker. 


“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


Designed to give a trace from 
which the height at any time 
may be determined to "O05 
inch. This end is attained by 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all 'eading scientists. Far 
more rapid than any other 
vacuum pump. 
‘Price from Write for 
£4:5:0. LIST F.45. 


Pulsometer Cagineesing Cot Coit? 


Nine Eims lronworks, 


arranging the details of con- 
struction so that the friction 
of -all the moving parts, and 
more particularly that between 
the pen and the paper, may 
be seduced to an absolute 
minimum, and also by an auto- 
matic temperature correction. 


Descriptive Illustrated 
Catalogues on application. 


8, 9, & 10 
HATTON GARDEN, LONDON. 
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FREDK. JACKSON & C A RELIABLE EX FORM (AS = OF 
0. | 


(Late MOTTERSHEAD & CO.) 


(4 CROSS STRERT, MANCHESTER ag APPARATUS 


Goods Entrance: 10 eahatiis Street. (PRODUCING BOTH Gas 


Importers, Manufacturers, and Dealers in Which will last for Many 
CHEMICAL AND PHYSICAL | ORS See: months in constant ase 
APPARATUS Wee without renewals or 
Of every Description. iy cleaning. 
Fine Chemicals, Volumetric Solutions, 


Plain and Stoppered Bottles, Bim such a great saving in mie. 
AND EVERY LABORATORY REQUIREMENT. Tie e rial that, where in frequent 


Illustrated Catalogue of Apparatus, with Price | use, this represents quite 
List of Chemicals, free on application. | 41 a year. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. DescripTivE PAMPHLET post 


Apparatus for estimation of sulphur in spent oxide. 


Sole Makers— 
S PE CTR Mi TU BES | BREWSTER SMITH Lonpon 
Showing the true Spectrum of Argon, THE IRISH NATU RALIST. 


Helium, and the other new Gases; also © A Monthly Magazine of Irish Zoology, Botany, and 


of Hydrogen and the common gases. 
MANUFACTURED ON THE PREMISES. Geology. Price 6d. 
SoR,. Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 


A. Cc. 
54 FARRINGDON ROAD, LONDON. ; _ PRAEGER, B.A. 
Gold Medal awarded St. Louis Ex., 1904. Annual Subscription, 5s. Post Free to any Address. 


Telephone : 10547 Central. Dublin: EASON & SON, Lrtp., 40 Lower Sackville Street 
New Iliustrated Catalogue Free. (to which Address Subscriptions should be sent) 
| London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO, [14 


HARVEY & 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


58 CHARING CROSS ROAD, LONDON, W.C. 
yapy- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. —wg 


DWEACMILLAN & LIST. 
LANDSCAPE IN HISTORY & OTHER ESSAYS. 
By Sir ARCHIBALD GEIKIE, D.C.L., F.R.S. 


8vo. 8s. 6d. net. 
ACADEMY AND LITERATURE.—“' There are few subjects of more speculative interest than the connection which 
exists between man and his physical surroundings . Sir Archibald Geikie in these thoughtful essays has done something 
towards elucidating the dependence of man’s intellectual achievement on his physical environment.’ 


A MANUAL OF QUATERNIONS. 


By CHARLES JASPER JOLY, M.A., D.Se., F.R.S., Sec. R.I.A. ; 
Fellow of Trinity College, Duplin ; Andrews’ Professor of Astronomy i in the University of Dublin, and Royal Astronomer of Ireland. 
8vo. 10s. net. 


AN INTRODUCTION TO THE CALCULUS. 


BASED ON GRAPHICAL METHODS. 
By GEORGE A. GIBSON, M.A., F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotlani Technical College. 
Crown 8vo. 3s. 6d. 
SCHOOL WORLD.—*“ The book is full of interest, both on account of the many interesting problems in which it abounds, 
and because it contains several methods of treatment which are not found in the usual text-books.” 
MACMILLAN AND CO., LIMITED, LONDON. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Absolute Security. 


Moderate Rates. Blectric 


NATURE 


Lighting Rules Supplied. Liberal Loss Settlements. — 


Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 18sr. 


Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 


Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 


Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


MIGROSCOPICAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half- Tone Plates, and also Four actual! Rock Sections. 


Subseription in advance, either Monthly,.7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


ALFRED DEAN, 


THE LARGEST MAKER IN ENGLAND 


of Apparatus in all Departments of 


ELECTRO-THERAPEUTICS 


including Radiography, High Frequency, Hydro-Electric and 
Light Baths, Finsen and other Light, Cautery, Electrolysis, &c. 
INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 
ConTRACTOR TO THE War Orrice, INDIA OFFICE, AND ADMIRALTY, 
RITISH AND Fore1GN Hospitats, &c. 
LISTS ON APPLICATION. 


82 HATTON GARDEN, LONDON. 


SCIENTIFIC ~WORTHIES. 


A List of this Series of Steel and 

Photogravure Portraits of Men of 

Science will be sent post free to any 

reader of ‘‘Nature” on application to 
the Publishers. 


ST. MARTIN’S STREET, LONDON, W.C. 


| 
| 


clxxxix 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 

A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS, 
SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 

Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. 

All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
ie Our Catalogue (96 pp.) Post free on application. 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &ce. 
COLLECTIONS IN POLISHED DEAL BOXES. 
25 Specimens, 5/6; e do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 


Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-ca 
Boxes, Models of Crystals, &c., 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 


| or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyliia, Alcy- 
onium; Hormiphora (preserved); Leptoplana ; Lineus, Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Solenes 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, risia, Pedicellina, Holothuria, ias, Echinus. 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and imore detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


Communications to the Editor. 
SUBSCRIPTIONS TO ‘“* NATURE.” 


s. Praces Aproap:— s. d. 
Yearly 180 Yearly t10 6 
Half-yearly om 6 Half-yearly 
(Quarterly Quarterly 


* The first line being in heavy type is charged for as Two Lines. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 
The telegraphic address of Nature is “‘ Puusis,”” LONDON. 


+ ©15 6 One Sixteenth Page,or Eighth Col. 10 
- o 8 o One Eighth Page, or Quarter 


CHARGES FOR ADVERTISEMENTS. 


£ s.d. a. 
o 2 6] Quarter Page, or Half 
o g| aColumn . . . 115 


Half a Page, oraColumn 3 5 
Whole Page . 660 


*Three Lines in Column 
Per Line after 


Column o 18 6 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, WC. 
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GAIFFE IMPROVED 
WIMSHURST MACHINE. 


A Standard Instrument for Laboratory ang 
Research Work. Gives absolutely uniform con - 
tinuous current for X-Rays, High Frequency, 
Wave Current, &c. No enclosure (works in open 
air), no spindle, no sectors. Plates are readi}, 
detachable. 


Descriptive Pamphlet gratis on application from t 
Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY 
ASSOCIATION, 


228 GRAY’S INN ROAD, LONDON, W.C., 
where the apparatus may be seen working. 


ELOUSE LIGHTING 


THE MOST 
ECONOMICAL 


SYSTEM KNOWN. 


LARGER 
INSTALLATIONS 
GIVE STILL 
MORE REMARKABLE 
RESULTS. 


GAS PLANT. GAS ENGINE AND DYNAMO. 


Electric Current for 100 16-c.p. lamps can be obtained for ONE PENNYWORTH of fuel per hour b 
# and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 


GAS ENGIN 


using a CROSSLEY 


Full particulars and testimonials on reference to 


CROSSLEY BROS... TD., 


OPENSHAW , 


MANCHESTER. 


WATSON’S MICROSCOPES & OBJECTS. 


Watson’s New *‘Club” Microscope. An Instrument of full size of | 
most modern design. Especially arranged for the use of Amateurs. 
Monocular, £15; Binocular, £18. 

Watson’s well-known Van Heurck and Edinburgh Student’s Micro- 
scopes have been re-modelled in the Stage and Foot, and give even 
greater convenience for working than before. 


The Watson-Conrady Condenser System is of new computation, and 
is expressly designed for Photo-Micrography. 


New Aplanatic Magnifiers. New Objectives. 
for the Microscopist. 


Everything 


For all the above see WATSON’s 158-page Catalogue of Microscopes, sent 


post free. 


SPINTHARISCOPE for observing the Scintillations of Radium. The very best. 
Price according to quantity and quality of Radium included. 


SPECIALITIES :—/STRUTT'S RADIUM CLOCK. 


(RADIUM of MAXIMUM activity in stock, also of medium and moderate activities. 


New Slide of Radium for Microscope. Shows Scintillations 
brilliantly, and easily managed—quite new = ae oxo 


| Trypanosoma Brucei (Sleeping Sickness) ... 


Human Spinal Cord—prepared by Golgi’s method ane 
Beautiful Polyzoa—Cristatella mucedo, with Slatoblasts 
Comtenperata—Campanuteria, Obelia, Clytia, and many others, 

eac eee eee eee eee 
Exquisite arranged groups composed of Diatoms, Spicules, &c., 

according to size, from es 5/- to 21 
Insects arranged to represent Sprays, 
of Flowers, always interesting and 

oe oes 16, 15/-, 21/- and 42 


Write for Catalogue No. 3 of Micro. Objects, together with ne«ly 
published supplementary list of Slides, giving details of recently 
added specimens, post free. 


Price 21/- 


Seales and Hairs of 
Bouquets, and Vases 
attractive ... 


Send for particulars. 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, wW.c. 


ESTABLISHED 1837. 


BRANCH—16 Forrest Road, Edinburgh. 


DALLMEYER’S TELE-PHOTO. 


MODERATE POWER 


TELE -PHOTO 
SSSA 


DALL ME VERS PATENT: 
STIGCMATIC LENS 


Stigmatie Lens fitted with Tele-Photo. Attachment. 


(These Attachments can be fitted to any good Lens.) 


LENSES & ATTACHMENTS 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 


§@ Indispensable for use in all departments of Natura! 
History Field Work (especially Ornithology), and also 
to Architects. 


Price from £8 15s. 


Prices and Particulars on application. Estimates anid 
advice free. 


J. H. DALLMEYER, Ltd., 


25 Newman Street, London, WwW. 


Printed by Ricnarp CLay aNnp Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and puviishea by Macauii.toy 
anv Co., LIMITED, at St. Martin's Street, London, W.C., and THe MacmiLLan Company, 66 Fifth Avenue, New York,.—Tuurspay, March 16, 1005. 
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“To the solid ground 
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{All Rights are Reserved. 


Newton’s New Demonstrator’s 
“Transpaque” Lantern 


Has all the advantages 
of our well-known 
** Demonstrator’s”’ 
Lanterns, and in 
addition will show 
brilliantly on the 


larger than a 
large postcard. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, (Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonia’). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


~~ 
CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electri: itv. 
Catalogue of Chemical and Physical Apparatms, 350 pp. and 1200 
Lllustrations, free on application. 
DesiGns BENCHES AND FrrTinGs TO SUIT ALI. REQUIREMENTS. 


4 COMMERCIAL STREET, LEEDS 


MOVING COIL 
CELL-TESTING VOLTMETER. 


POCKET TYPE. 
‘e218 


Mccnted in handsome Nickel-plated Case, 2? 6 CASE extra, 
/Us 


3/6. 


JOHN J. GRIFFIN & SONS, L*° 
20-26 SARDINIA STREET, 
LINCOLN’S INN FIELDS, LONDON, W.c. 


witl, exible connections, 0-6 volts .. 


NEGRETTI & ZAMBRA’S 


ELECTRICAL 
SELF- RECORDING 
RAIN GAUGE. 


Instruments Post Free to all parts of the World. 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT. 
Eranches: 45 CORNHILL, and 122 REGENT STREET, 


LONDON. 
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COUNTY OF LONDON: 
EDUCATION ACTS, 1870 To 1903. 


The London County Council invites applications for the following 
ap,ointments in the Education Department :— 


FOUR DIVISIONAL INSPECTORS, who will have the general 
superintendence of large districts and give special attention to the co- 
ordination of education within their areas. Their chief duties will be to 
inspect pupil teachers’ centres, secondary schools, training colleges, science 
and commercial centres, polytec hnics, ancsall institutions for higher educa- 
tion aided by the Council. Candidates will be required to possess special 


qualifications in one of the following subjects :—(1) English language and | 


literature ; (2) Modern languages ; (3) Mathematics and Science ; (4) Tech- 
nology (including mechanical and electrical engineering). The salary will 

e in each case £600 a year, rising by annual increments of £25 to a 
maximum salary of £800 a year. 

ONE ART INSPECTOR, whose chief duties will be to inspect the art 
teaching in elementary and secondary schools, art schools and polytechnics. 
The salary will be £400 a year, rising by annual increments of £20 to a 
maximum salary of £500a 


a year 
ONE INSPECTOR of WOOD and METAL WORK, whose chief | 


duties will be to inspect the teaching in wood and metal work in manual 
training centres and elementary and secondary schools. He will also be 
required to inspect certain classes at polytechnics. The salary will be £400 
a sg rising by ann“al increments of £20 to a maximum salary of £500 a 


“ONE INSPECTOR of WOMEN’S TECHNICAL CLASSES, whose 
chief duties will be to inspect technical classes for women (including up- 
holstery, flower making, needlework, millinery, dressmaking and dress- 
cutting) in evening schools, girls’ clubs and polytechnics. The salary will 
be £300 a year, rising by annual increments of £20 to a maximum :alary of 
4400 a year. 

The persons appointed will be under the control of the Chief Inspector. 
and will be required to give their whole time to the duties of the office, and 
will in other respects be subject to the usual conditions attaching to the 
Council’ s service, particulars of which are given in the form of application. 

* In connection with the appointments there is no restriction with regard to 
sex. 


Applications should be made on the official form to be obtained from the | 


o ERK of the London County Council at the County Hall, Spring Gardens, 

S.W., or at the Education Offices, Victcria Embankment, W.C. The 
applications must be sent in not later than 1o a.m. on Saturday, April Ss 
1905, addressed to the Education Offices as above, and accompanied by 
copies of not more than three recent testimonials. 

Canvassing, either directly or indirectly, will be held to be a disqualifi- 
cation for appointment. 

G. L. GOMME, 
Clerk of the London County Council 
Spring Gardens, S.W., 
March 2, 1905. 


OPTICAL CONVENTION, 1905. 


President: 
De. R. T. GLAZEBROOK, M.A., F.R.S 
Director of the National Phy sical Laboratory. 


Vice- Presidents: 
Sik Wn. pve Asney, K.C.B., D.C.L., F.R.S. 
Tre Ricut Hon. Tue Lorp Biyruswoop 
Six W. M. Curistiz, K.C.B., M.A., F.R.S., 
Astronomer Royal. 
Tue Ricut Hon. Tue Eart or Crawrorp, K.T., LL.D., F.R S. 
Mr. Tuos. R. DALLMEveEr, F.R.A.S. 

Tue Hon. G. H. Girns, M.A., M.P., 
Master of the Worshipful Co. of Spec tacie Makers. 
Sir Howarv Gruss, F.R.S. 

Tue Ricur Hon. Tue Lorp Ketvin, O.M., G.C.V.O., F.R.S. 
Tre Ricur Hon. Tue Lorp Rayieicu, O.M., D.C.L., F.R.S. 
Tue Ricur Hon. Tue Eart or Rosse, K.P., D.C.L., F.R.S. 


He OPTICAL CONVENTION will be held at the Norrtn- 
AmMPTON InstTITUTE, CLERKENWELL, E.C., from May 31 to 
June 3, inclusive. 

The object of the Convention is to bring into co-operation those 
interested in Optical Matters, from all sides of the question, theo- 
retical, practical, and commercial. 

The mornings will be devoted to papers and discussions on Optical 
subjects. These will be collected in a volume to be issued by the 
Convention. 

There will be an 


EXHIBITION OF OPTICAL & SCIENTIFIC INSTRUMENTS 


of British manufacture, in the large hall of the Northampton Institute, 
during the Convention, open daily fiom 12 to ro p.m. In connection 
with this, a a catalogue is in preparation, which will be a useful work 
of reference in regard to instruments manufactured in this country. 
The Subscription for Membership of the Convention will be five 
shillings. Applications for membership should be addressed to the 
on. Sec., Mr. F. J. Se. BY,, M.A., Glen Lodge, ‘leddington, 
Middlesex, who will be glad to furrish further particulars if desired. 


ADMISSION to the Exhibition, daily, ONE SHILLING, 
after 7 p.m., Sixpence. 
Tickets admitting to the Exhibition at any time while it is open, 2/6. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Llighbury Stn., N.L.B.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours studer 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure 
Applied Chemistry and Physics, and Engineering, in rooms speci: 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 

REG. S. CLAY, D.Sc., Principal 


UNIVERSITY OF BIRMINGHAN. 
Faculties. 

SCIENCE, ARTS, MEDICINE, COMMERCE. 
SpeciaL Scnoot oF Mopern LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 

Schools of— 


ENGINEERING, METALLURGY, MINING, BREWING, 


DENTISTRY, 


Leading to Degrees and Diplomas. 


Courses anp Decrees Ake OPEN TO BOTH MEN AND Women 
STUDENTS. 

in the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities 
take a Master's Degree 


mov, afier two years’ study or research, 


Syllabuses wiih all information will be sent 
SECRETARY. 


THE 


on applicetion to the 


SIR JUHN CASS TECHNICAL 
INSTITUTE, 

JEWRY STREET, ALDGATE, E.C. 

A Course of Twelve Lectures and Demonstrations on 

PHYSICAL CHEMISTRY 
will be given during the Summer Term by 
G. SENTER, B.Sc., Ph.D., 
Lecturer on Chemistry at 
St. Mary's Hospital Medical Schoo! 

The Lectures and Demonstrations will be held on Wednesday 
Evenings, 7-9 p.m., commencing Wednesday, March 29. 

The Course is arranged for students of Chemistry and Physics and for 
those engaged in Chemic al and Electrical industries, who desire to obtain a 
knowledge of the modern developments of Physical Chemistry. 

It will also be adapted to the requirements of candidates for the final 


| B.Sc. examination of London University. 


A Course of Laboratory Work in conn: ction with the lectures will 
be held on Wednesday afternoons 
A detailed Syllabus may be had upon application at the Office of the 
Institute or by a to the PRINCIPAL. 
. H. DAVISON, M.A., Clerk to the Governing Body. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, LONDON, S.W. 


Short Courses suitable for the Intermediate and Final B.Sc. Examina- 
tions of London University will be conducted by Teachers recognised by 
the University as follows :— 


GEOLOGY.—A. J. Masten, F.L.S. An Excursion (about 5 days, 
during the Easter vacation) to the Isle of Wight, for the study of the 
Geology of the Island; also Museum Demonstrations and Ficld 
Meetings near London during the Summer Term. 


BOTANY.—T. G. Hirt, A.R.C.S., F.L.S. A Semmer Course in 
Practical Plant Physiology and (Ecology, with suitable Excursions {or 
the Study of Plant Relationships. Saturdays, 19 to 1, commencing 
April 8. 


For particulars, apply to the Head of the Natural Science Department. 


For other Scholastic Advertisements, see page cxciv. 
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BROWNING’S SPECTROSCOPES. 


The STUDENT’S SPECTROSCOPE has a prism of extremely dense 
glass, of very superior workmanship; the circle is divided, and 
reads with a vernier to single minutes ; the slit is furnished with 
a reflecting prism, by means of which two spectra can be shown in 
the field of view at the same time. The instrument will divide the 
D line in the Solar Spectrum, or the yellow Sodium lines distinctly. 
With a slight alteration of the adjustments, the instrument can be 
used for taking the refractive and dispersive powers of solids or 
liquids. The Student's Spectroscope is the best instrument for the 
Laboratory and for all general work in Spectrum Analysis. 
Complete in Cabinet... £7 0 0 
With Tangent Screw Motion to “Vernier, Rack to 
Telescope, and extra-power Eyepiece, in Cabinet .. £816 0 
3 Larger Model of the above Tangent Screw Spectroscope, 
with 2 Prisms, in Mahogany Cabinet with Drawer... £15 


ILLUSTRATED CATALOGUE OF SPECTROSCOPES AND SPECTROMETERS, POST FREE. 


HOW TO WORK WITH THE SPECTROSCOPE. A Manual of Practical 
Manipulation with Spectroscopes of all kinds, with Twenty Engravings and Diagrams. By 
JOHN BROWNING, F.R.A.S., F.R.M.S., &c. Price Sixpence. Post Free Sevenpence. 


JOHN BROWN NING, 78 Strand, London, W.C. 
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PHOSPHORESCENT 


DIAMONDS 


Specially selected for use with Radium Beta Rays, Ultra-violet 
Light, Sunlight, or Magnesium Light. 
ROUGH FRAGMENTS, 5/- each, mounted on black ground with 
false gem for comparison. 


DIAMOND SCREENS, 15/- each 


(GLEW’S PATENT). 
Showing Scintillations with Alpha Rays, mounted with oa 
complete, 20/- each. 


h, For use with any Pocket Magnifier or Scintilloscope. 


GLEW’S SCINTILLOSCOPE, with Pitchblende and 
Polonium, 7/6 each. 


F. HARRISON GLEW, 156 Clapham Road, London, 8.W. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
7 easily moved ; ; the Liquefier, without stand, being a cylinder 17 inches 

and 8 inches in diameter. 
t begins to liquefy air in from 6 to 10 minutes after the admission of air 
|< from 150 to 200 at , making over a litre of liquid per 
our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-I 


For Prices and Particulars apply to the Sole Makers :— 


_ BRIN’S OXYGEN COMPANY, LIMITED, 


ELVERTON STREET, WESTMINSTER, S.W. 


RECTIFIERS. 


For charging any class 
of Accumulators, direct 
from alternating mains. 
Works on any periodicity 


SANGER - SHEPHERD 
COLOUR OUTFITS 


or voltage. Action abso- 

lutelyinfallible.No moving 
Schoo! parts. High efficiency. secure photographs with all the beauty 
1esday Requires no attention. of natural colours and but little more 
n 29. 
s and for . trouble than for ordinary black and white 
y obtain a Made in Four sizes, to charge . 
prints. Many patterns to attach to 
6d. to £8 8s. your own camera. 
ice of the For PARTICULARS WRITE 


Body. 


OR CALL. 


STEWART, LIVETT & CO., 62 Theobalds Road, London, W. 


(POUR MINUTES’ WALK FROM HOLBORN TOWN HALL ) 


NIC, JAMES SWIFT & SON’S 
W. NEW PAN-APLANATIC OBJECTIVES 
OF THE HIGHEST OPTICAL EXCELLENCE. 
mised by i” N.A., 1.30, oil i immersion 8 0 
"49 ” 10 0 
1/12" 4, 1-40 8 0 
5 days Pan-Aplanatics. Complete Outfits to attach to Plate Cameras, including 
ce }” oilimmersion, N.A., 1.30 00 epeating-Back as above, and every requisite, 
of” 30 00 from & 14 0 
n cl 
bri Series Fan-Aplanatice 6 0 | NEW ONE-LENS ONE-EXPOSURE CAMERA. 
. £2 ; 0 3” N.A., 0.80 ... 16 0 @®@ Send for New Booklets, post free to readers of “‘Nature,” 
‘ourse in 0 17 0 or call and see results obtained by amateurs. 
amencing = Nature says :—‘‘In the excellence of their 1/r2-in. homogeneous 
oil immersion, they have produced an English- -made lens of first-rate SAN CER-SH ED» ER D & 60 
capacity which is a marvel of cheapness.” Le | 
tment. LISTS POST FREE ON APPLICATION. 5, 6 & 7, Gray’s Inn Passage, 
— UNIVERSITY OPTICAL WORES, Red ‘Lion St., Holborn, London, W.C. 
’ 81 Tottenham Court Road, London. 


JO5 

— 
— 
— 

i 
5 . 


CXCiV 


NATURE 


[ MarcH 23, 1905 


MR. ALFRED C. CHAPMAN, F.I.C., 
Desires to announce that, assisted by 


MR. F. G. S. BAKER, M.A., 


He will conduct an 


EVENING GLASS IN ELEMENTARY 
MICROSCOPY & BACTERIOLOGY. 


This will commence on Monday, April 3rd next, and 
will consist of about sixteen meetings of two hours each. 


The Course, wiiilst dealing more particularly with those organ- 
isms which are of importance in the Fermentation Industries, 
will be found useful to Students who are preparing for the Final 
Examination of the Institute of Chemistry in Biological Che- 
mistry or in Branch 
For Syllabus and all further particulars apply to— 
CHEMICAL LABORATORIES, 8 DUKE STREET, ALDGATE, E.C. 


UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 
FACULTY OF MEDICINE. 
The SUMMER SESSION begins on WEDNESDAY, APRIL 26 
‘he work is arranged so that a Student may advantageously begin his 
Medical Curriculum then. 
The Bucknill Scholarship and four Entrance Exhibitions will be awarded 
n October. 
Full information may be obtained from either of the undersigned. 
SIDNEY MARTIN, M.D., F.R.S., 
Dean of the Faculty. 
WALTER W. SETON, M.A., Acting Secretary. 
(THEORY AND 


COACH IN PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM 
Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Councii, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


SCHOOL OF AGRICULTURE, 
GHIZEH, EGYPT. 


JUNIOR LECTURER IN AGRICULTURE. 


Applications are invited for the post of JUNIOR LECTURER in 
AGRICULTURE at the School of Agriculture, Ghizeh, under the Ministry 
of Public Instruction. 

Candidates must be not less than 23 nor over 33 years of age, have a 
robust constitution, and possess a University Degree or College Diploma in 
Agriculture. Preference will be given to applicants having experience of 
Agricultural Practice and Teaching. In addition to Agriculture, the 
Lecturer appointed will be required to teach elementary Agricultura! 
Botany and Entomology. 

Salary, £295 per annum (£Eg.24 per mensem), rising to £303 per annum 
(4Eg.32 per mensem). Allowance for passage out to Egypt. 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before May 4, 1905, to W. C. 
Mackenzik, Esq., D.Sc., Principal, School of Agriculture, Ghizeh, Egypt, 
to whom candidates may apply for further information. 


BOTANY TUTOR. Stipend, £300. 


WELL KNOWN COLLEGE. 
ALSO 


SCIENCE & MATHEMATICAL TUTORS. 


A List of Easter Vacancies sent. 


ORELILANA & CoO., 
80 Wigmore Street, Cavendish Square, London, W. 
(late 44 Old Bond Street). 


FOR SALE.—The Instruments in the 


Observatory of the late Mr. Edward Cushea: a g-in. and a 4}-in. 
(both photo-visual object glasses) Equatorial Refractor by Cooke ; a 
34-in. Transit Circle by Cooke; a 6j-in. Sextant and a s5-in. Transit 
Fheodolite by Troughton and Simms ; Siderial Clock by Cooke ; 
Parallel-wire and Double-image Micrometers by Tro ton and 
Simms; Microscopes by Ross and Zeiss; Apparatus for ‘Tes tures on 
Light, Polarisation, &c., by Harvey and Peak; Measuring Bars and 
Rods—12-in., 40-in., 3- ft. -, 10-ft.—by Troughton and Simms ; Standard 
Barometer by Hicks ; Two Spectroscopes ; Two Controlled Clocks.— 
Apply to Mr. J. GLepuitt, Bermerside, Halifax. 


Skilled mechanic requires situation, Laboratory or Works. 
All round man, has had charge of metal and wood workshops, experi- 
enced in electrical and general scientific apparatus. Can manufacture 
same on commercial lines. —E. T. Cook, 23 Sandhurst Grove, Leeds. 


For Sale.—Extensive Collections of British 
Lepidoptera, Coleoptera, Tropical Butterflies, Cabinets, &c. Correctly 
named type collections at very moderate prices.—Particulars from 
A. Forp, Hillside, Sunnyhill, Pokesdown, Bournemouth. 


The UNIVERSITIES of MANCHESTER, 
LIVERPOOL and LEEDS. 


The next MATRICULATION EXAMINATION will commence on 
Wednesday, July 5, 1905, and will be held simultaneously at the three 
Universities and in Schools approved by the Joint Matriculation Board. 

The fee is due on or before June 3. 

Information as to Scholarships awarded on the results of this examination 
and on other matters may be obtained from the undersigned. 

F. GWYTHER, 
Secretary to the Joint Matriculation Board, 
wens College, Manchester. 


TO SCIENCE, MATHEMATICAL AND 
OTHER MASTERS.—Required (1) Mathematical Tutor for im- 
portant Training College. Salary, £140, board and residence. (2) 
Mathematical Tutor for 1st Grade Public School. £120, board and 
residence. (3) Science Master for Grammar School, Lond. Univ. man 
preferred. £120, with residence. (4) Graduate for Mathematics and 
junior form work. £150, non-res. (5) 2nd Master for Science and 
Mathematics. £180, non-res. Particulars of the above and other 
Science posts will be sent on application. Candidates seeking posts for 
after Faster are invited to apply forthwith. Address, Messrs. 
Griffiths, Smith, Powell and Smith, Tutorial Agents 
(Estab. 1833), 34 Bedford Street, Strand, London, W.C. 


HANDSWORTH GRAMMAR SCHOOL, 
NEAR BIRMINGHAM. 


The Governors are prepared to APPOINT a HEAD MASTER, who 
must be a Graduate of some University of the United Kingdom, to enter 
upon his duties as soon as possible. Stipend, £150 a year, with Capitation 
fee of £2 per boy. Present number 140. Accommodation up to 2co; no 
boarders. 

Applications, with copies of not more than three recent testimonials, to be 
sent before April 17, 1905, to H. Travers Epce, Clerk to the Governors, 
5 Waterloo Street, Birmingham. 


MATHS. and SCIENCE. Attractive Appt. 


Experienced and successful Army Tutor desires to meet with a Univ. 
man with above quals., able to take responsibility of Vice-Principal, 
with view to, later, sharing profits, and a possible partnership. Age 
26-32. Salary, £150, res., or £200, non-res. Many other Science 
Appts. Write or call, Neeves & Sexiicks, Clock House, Arundel 
Street, Strand, W.C 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam: 
bridge Type- writing Agency, to Duke Street, Adelphi, W.C. 


THE NEW “DERMA”™ TUBE. 
(PATENT App LIED FOR.) 


FOR PRODUCING “ DERMA”-RAYS. / 


Telephone 


10547 
Central. 


used with good results on the Continent 
‘Ihe tubes can be worked with a compara- 
‘The desmatitis is produced quicker and 
than that caused by an gk te -ray tube. 
Dr. Gu-tav Reus says: “Our own experience with the 
‘Derma’ radiation proves that a marked but superficial derma- 
tatis is quickly produced by a short exposure toa ° Derma’ tube, which is par 
excellence the apparatus de cho7x in treating superficial cutaneous affections.” 
A. C. COSSOR, 54 Farringdon Road, London, E.C. 
Gotp Mepat Awarvep St. Louis EXHIBITION, 1904. 


SECOND-HAND 


TELESCOPES, &c.— 
6} in. CLARK, ‘equatorial, much £150 
6 in. COOK do. do. £220 
6 prism SPECTROSCOPE by BROWNING £20 
MICROSCOPES 
POWELL & AUD. No. 3, much apparatus, 10s. 
ZEISS 1Va, ZEISS V £i4, £10 
February List, on ey many others, “all kinds, post free. 


C. BAKER, 244 HIGH HOLBORN, LONDON, W.C. 
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RECENT COMING ECLIPSES. 


Sir NORMAN LOCKYER, K.C.B., F.R.S. 


Second Edition, containing an account of the Observations made at 


Viziadrug, in India, in 1898, and of the conditions of the Eclipses 
visible in 1900, 1901 and 1905. 8vo. 6s. net. 
MACMILLAN AND CO., LIMITED, LONDON. 
Sale by Huction. NOW_ READY. 


IMPORTANT COLLECTION OF LEPIDOPTERA. 
TUESDAY, MARCH 28, ar 12.30. 


Mk. J. C. STEVENS will Offer at his 

ms, 38 King Street, Covent Garden, London, W.C., the Collection 

BRITISH LEPIDOPTERA, formed by E. Harris Jones, Esq., 

i others, comprising long series of most of the sare species, fine 

rieties in the best state of preservation, together with the first-rate 

binets in which they are contained. Also fine lot of Exotic Lepi- 
ptera from various localities. 


OQ» view Monday prior and morning of sale. Catalogues post free on 


application. 
CATALOGUES 
FREE. 


ELECTRICAL TESTING INSTRUMENTS. 


DuRHAM HousE, Nortu SIDE, 
CLAPHAM COMMON, LONDON, s.W. 


ON SALE. 


Astronomical Telescope, with 4 in. clear aperture, altazimuth stand, 
1 day and 4 astronomical eyepieces, price only £17; others cheaper.— 
Micr oscopes, second-hand by ZEiss, with substage and Abbé condenser, 
2 eyepieces, 2 objectives and triple nosepiece, for £9. Another by 
Pi. SCHER, with mechanical stage, substage-condenser and Iris-daphragm, 
2 eyepieces, 3 objectives, viz.: 1”, 4”, & yy” oil immersion, price only 
£6 10s. 


substage-condenser, and seven objectives all ‘‘ P and L, 


‘ offered for £10. 


Another by & LEALAND, with ‘mechanical Stage, | 


Binocular Microscope by Swirt, cost £40, offered at £10. An- | 


~~ by SrEwarp, with mechanical stage, 2 objectives, double nosepiece, 

, £6. Assay Balance by OegrTLinG, 6 in. beam, double columns, 
sensitive to yy milligram, double rider, ccst £25, offered at £6. Others 
in Stock. . Hydrogen Cylinder (charged), price £1. Scientific 
Lantern Slides on every subject at 5d. each. Microscope Slides on 
approval at 4d. each. 


Rev. H. MILLS, Greenside, Kendal. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent) 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd- 


THE ENTOMOLOGIST: 

AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp Soutn, F.E.S., 
With the Assistance of 
Rosert Apk1n, F.E.S. Dr. D. Suarp, F.R.S., F.E.S., 
W. Lucas Distant, F.E.S., &c. G. H. Verratt, F.E.S. 
Epwarp A. Fitcu, F.L.S., F. E.S.| W. F. Kirsv, F.E.S. 
F. W. Fronawk, F.E.S. | G. W. KirKkavpy, F.E.S. 
Marin Jacosy, F.E.S. | W. J. Lucas, B.A., F-E.S. 
Founded by the late Edward Newman in 1840, ‘this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chietly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the 
wor! 
Published on the first of each month. Price 6¢. Subscription, 6s. per 

annum post free to any country. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


With Illustrations, 2s, 6d. net, by post 2s. 9d. 


X-RAYS 


THEIR EMPLOYMENT in CANCER and 
other DISEASES. 


BY 
RICHARD J. COWEN, L.R.C.S.1., &e. 


London: H. J. GLAISHER, 57 Wigmore Street, W. 


With 30 Original Illustrations. Price 2s. 6d. 


The HYGIENE of the MOUTH. 
A Guide to the Prevention and Oontrol of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., ¥.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


FOREIGN SCIENTIFIC BOOKS 


and Periodicals promptly supplied at lowest rates. 


CATALOGUES POST FREE ON APPLICATION. 


Ww. MULLER, 
59 CASTLE STREET EAST, OXFORD STREET, LONDON, W. 


NOW_READY. 
JOHN WHELDON Co.’s 


SCIENTIFIC CATALOGUE. 


COMPRISING BOOKS ON 


Astronomy, Chemistry, Electricity, Magnetism 
and Telegraphy, Mathematics, Physics, 
echnology, and General Science 
SENT GRATIS ON APPLICATION. 


| 38 GREAT QUEEN STREET, LONDON, W.C. 


THE ENTOMOLOGISTS’ 
MAGAZINE. 
Price Sixpence, Monthly. 


Edited by G. C. Cuampion, F.Z.S., J. W. DouGras, W. W. 
M.A., F.L.S., R. McLacuian. E.R. S., F.L.S., and 
Lorp Watsincuam, M.A., "LL.D F.R.S. 


MONTHLY 


This Magazine, din 1864, csoniend articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
x Paternoster Row. 
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Complete 

; Installation, 
showing 
**Wodal ” 
Motor Mercury 
Interruptor, Coil 
on Switchboard, 
and Switch-table 
from which both 
X-Ray and 
High-Frequency 
Outfits are 
perfectly 
controlled in 
every detail. 


LARGE 
INDUCTION 
COILS FOR 
RESEARCH 
WORK 

a Speciality. 


Also MANUFACTURERS of 

HIGH-FREQUENCY APPARATUS of various patterns. 

LIGHT BATHS of all kinds, Cabinet, Reclining, Portable Baths, with 
three-colour arrangements, with Incandescent and Arc Lamps, &e., 
with Arc-Light Projector for simultaneous local treatment. (Combined 

DR. SCHNEE’S PATENT 4-CELL BATH Patent.) 

OPERATING TABLE 

** TRIPLET ” *“DERMO” _LANPS with Carbon and Iron Elec- 
trodes for ‘‘ Finsen” Treatm 

AND PNEUMATIC ‘MASSAGE APPARATUS. 

3-PHASE SINUSOIDAL AND ALL OTHER 


RRENT: 
NEW ORT ABLE CAUTERY TRANSFORMER, with Terminals for 
Light, &c., taking only 2 Ampéres from 200 Volts ‘Continuous Main. 
MULTINEBULIZER, ELECTRO-MAGNETIC ‘AND SWEDISH EX- 
ERCISE APPARATUS, &e., &e 


33 & Ta, SOHO SQUARE, LONDON, Ww. 


CARL ZEISS, JENA 


BRANCHES— 
LONDON—29 Margaret Street, Regent Street, W. 


Berlin. St. Petersburg. 


Frankfort o/M. Hamburg. Vienna. 


Palmos Cameras. 


WITH FOCAL PLANE SHUTTER. 
MADE OF LIGHT METAL. 


Fitted with ZEISS LENSES. 


Sizes—6X9 and 9X12 cm., and 3}-in. x 4}-in. and 5-in. x 4-in. 
Also 9X 18 cm. for Stereo and Panorama. 


SUITABLE FOR PLATES, PACK FILMS, AND 
ROLL FILMS. 


Tilustrated Price Lists, ‘‘ Pn,” Post Free on application. 


DR. BIRCH’S PATENT 
RECORDING DRUM. 


NEW IMPROVED MODEL, 
RUNNING IN BALL BEARINGS. 
This ig beyond doubt the best 

drum for Physiological Work, &c. 
Can be used equally well either 
horizontally or vertically. 

These are the recognised stan- 
daris used by all the largest 
Universities, Colleges, &c., in 
Great Britain and abroad. 


Also other Physiological Appar- 
atus, manufactured solely by :— 


A. KERSHAW, 
DORRINGTON ST., LEEDS. 


Contractor to //.M.'s Government. 


NEW 
Type 


FOR 


SPECTRUM 
ANALYSIS. 


Specially adapted for the New Gases 
Argon, Helium, &c., either singly or in 
combination. Shows the Spectrum of 
any Gas to a degree never before 
attainable. 


am See eulogistic report after test, ron March 9, 
page 448. 


A. GALLENKAMP & CO., LTD., 
19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C. 


MR. EDWARD ARNOLD'S NEW BOOKS. 
THE EVOLUTION THEORY. 


By AUGUST WEISMANN, 
Professor of Zoology in the University of Freiburg. 
TRANSLATED BY 
Professor J. ARTHUR THOMSON and MARGARET THOMSON 
Two volumes, Royal 8vo. 32s. net. 


THE TIMES.—‘ Of all the workers in evolution who have followed 
Darwin, Profess + W cismann has inherited the largest share of Elijah’s 
mantle. His work is in the same direction and marked by the same quali- 
ties. The patient collection of observations. the wide grasp of details, the 
faculty of theorizing and of sustaining a long-drawn argument, the single- 
minded devotion to truth, the serene and candid temper—these were the 
marks of the great evolutionist, and they are vividly recalled by the two 
volumes which sum ‘up the life work of his most distinguished disciple. 
The subject has never been so fully and comprehensively expounded 
before.” 


ASTRONOMICAL ‘DISCOVERY 


By HERBERT HALL TURNER, D.Sc., F.R.S., 
Savilian Professor of Astronomy in the University of Oxford. 
10s. 6d. net. 

NATURE —“ We gratefully acknowledge having received a consider- 
able amount of pleasure from reading the well-known and familiar tales, 


treated, as they are, with the brightness and acuteness characteristic of the 
author.” 


THE BECQUEREL RAYS 
AND THE PROPERTIES OF RADIUM. 


By the Hon. R. J. STRUTT, 
Fellow of Trinity College, Cambridge. Demy 8vo. 


With many Illustrations. 


With Illustrations and Diagrams. Demy Svo. 


8s. 6d. net. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 
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433 STRAND, LONDON. | 


MANUFACTURER of Patented Induction Coils, other | 
Scientific Instruments and Engineering Appliances 
to the Government Departments. 


JOINTLESS SECTION COILS, my system or 1868, to order, 10 in. Coil, 
4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 


COMMERCIAL SERIES OF COILS, as Fig., at about one-half of cata- 


logue prices. 


Maker and Designer of the following Coils :— 
POLYTECHNIC, 29 in. spark. 
SPOTTISWOODE, 44 in. spark. 


THE SOUTH KENSINGTON COIL, 48 in. spark. Special Coils for 
Wireless Telegraphy. 


NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 


HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 


The Pas Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c. SETS OF X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 


HIGH FREQUENCY APPARATUS of my newest models. 
PRICES per return post. 


Autotype Company 


MONOCHROME COPIES 


BY THE 


PERMANENT AUTOTYPE CARBON PROCESS 
OF PICTURES BY OLD MASTERS, 
From the principal Collections of Note. 


NUMEROUS EXAMPLES OF WORKS BY 
MODERN ARTISTS. 


The AUTOTYPE COMPANY °S Processes of 
Permanent Photographic Reproduction are extensively 
employed by the Trustees of the British Museum, the 
Local Government Board, many of the Learned 
Societies, and leading Publishers. 

Copies of Coins, Seals, Medals, MSS., Drawings, 
Engravings, Art Objects, Microscopic Work, Xc. 


Inquiries are invited from those requiring Book 
Illustrati ns of the very highest quality. Specimens 
and Estimates submitted. 


The Autotype Fine-Art Gallery, 


74 NEW OXFORD STREET, LONDON, W.C. 
Open Free Daily, 10 to 6. 


MARCONIS 
WIRELESS TELEGRAPH (0., 


| 
| 


MANUFACTURERS OF 
High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 
10°, 12° & 14° INDUCTION COILS. 


PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &c., &e. 


New Besssigtive Price List Free on Application to 


18 Finch Lane, London, E.C. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 


ION FU 
COMPOUND TUBING (D.R.P.) 


Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
rrape Marx. tary Analysis, sent, free 


SCHOTT & GEN. G/assworks, Jena (GERMANY). 


The in the U.K,, on with following firms : 
Manchester. 
A. & J. SMITA, "33 ; and 25 St. FREDK. JACKSON & Co., 
od 14 Cross Street. 
rmingham, JAMES WOOLLEY, SONS & 
F. E. BECKER & CO. (W. and Co.. Ltd., Victoria Bridge. 
Ltd., Successors), 159 Neweastle-upon-Tyne. 
d 160 Great Charles Street. BRADY & MARTIN, Ltd 
PHILIP HARRIS & Co., Ltd., London. . 
Edmund BAIRD & TATLOCK (London) 
F. E. BECKER CO. (W. and ross Street, Hatton 
J. George, Ltd., Successors), 182 pp, & Co. (W. and J. 
Great Brunswick Street. Lta George, Ltd. , Successors), 33 10 37 
PHILIP HARRIS & Co., Ltd., Hatton Wall, Hatton Garden, E.C. 
179 Great —— Street. A. GALLENKAMP & Co., Ltd., 
F. E. BECKER a CO. (W. and 19 & 20 Sun Street. Finsbury, E.C. 
ae Lincoln's Inn Fields, W 


Leeds. 
REYNOLDS & BRANSON, Ltd., TOWNSON & MERCER, 34 


14 Commercial Street. Camomile Street, E.C 


For Photography, Unsurpassed for fine definition. 


Send a card merely quoting 2107. 


TAYLOR. TAYLORY HOBSON. 


STOUGHTON STREET Worms, LEICCSTIA. 
BTREET LONDON, 
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MACMILLAN & CO.'S BOOKS FOR STUDENTS OF ZOOLOGY. 
THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., 


To BE COMPLETED IN TEN VOLUMES. 


WoRMS, LEECHES, &c- 
VOLUME IL. 


Flatworms. By F. M.Sc. Nemertines. By 
Miss L. SHELDON. Threadworms, &c. By A. E. 
M.A., F.R.S. Rotifers. By Marcus HARTOG, 


M.A. Polychaet Worms. By W. BLAXLAND BENHAM, | 


D.Sc. Earthworms and Leeches. 
DARD, M.A., F.R. Ss. 
SHIPLEY, M. i. F.R.S 


By F. E. Bep. 
Gephyrea, . &c. A. E. 
Polyzoa. By S. F. HARMER, 


SHELLS. 
VOLUME III. 


Molluscs and Brachiopods. By the Rev. A. H. Cookg, 
A. E. Surpiey, M.A., F.R.S., and F. R. C. Reep, M.A. 


INSECTS & CENTIPEDES. 
VOLUME V. 


Peripatus. 
pods. By F. G. Srincrarr, M.A. 
By Davip SuHarp, M.A., F.R.S. 


Insects. Part I. 


F.R.S., anD A. E. SHIPLEY, 


By ApaM Sepewick, M.A., F.R.S.  Myria- | 


M.A, F.R.S. 
PRICE 17S. NET EACH. 


INSECTS. PART II. 
VOLUME VI. 

Hymenoptera continued (Tubulifera and Aculeata), Coleop- 
tera, Strepsiptera, Lepidoptera, Diptera, Aphanip. 
tera, Thysanoptera, Hemiptera, Anoplura. By 
DAVID SHARP, M.A., F.R.S. 


FISHES, 
VOLUME VII. 

Fishes (exclusive of the Systematic Account of Teleostei). By 
BripGe, Sc.D., F.R.S. Fishes (Systematic 
Account of Teleostei). By G. A. BOULENGER, F-R.S. 
Hemichordata. By S. F. HARMerR, Sc.D., F.R.S, 
Ascidians and Amphioxus. By W. A. HERDMAN, 
D.Sc., F.R,S. 

AMPHIBIA & REPTILES. 

VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 
BIRDS. 
VOLUME IX. 


8vo. 


| By A. H. Evans, M.A. With numerous Illustrations by G. E. 


LODGE. 
MAMMALIA. 
VOLUME X. 
| By FRANK Evers BEDDARD, M.A. Oxon., F.R.S., Vice- 
Secretaryand Prosector of the Zoological Society of London. 


*,* The volume dealing with SPIDERS, SCORPIONS, and CRUSTACEA is in the Press, and the remaining volume, 
dealing with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.), is in active preparation. 


ELEMENTARY PRACTICAL 
ZOOLOGY. By Professor T. J. PARKER, D.Sc., | 
F.R.S., and Professor W. NEWTON PARKER, Ph.D. 
With 156 Illustrations. Crown 8vo. Ios. 6d. 

A MANUAL OF ZOOLOGY. 
Prof. T. J. PARKER, D.Sc., 
W. A. HASWELL, 
Illustrations. 


F.R.S., and Prof. 
M.A., D.Sc., F.R.S. With 300 
Crown 8vo. 10s. 6d. 


A TEXT-BOOK OF ZOOLOGY. By. 


Professor T. J. PARKER, D.Sc., F.R.S., and Profes- | 


sor W. A. HASWELL, M.A., D.Sc., 
Vols. With Illustrations. 


F.R.S. 
Medium 8vo, 36s. net. 


In Two 


THE FOUNDATIONS OF ZOO- 


By W. 

10s. 6d. net. 

INTRODUCTION TO ZOOLOGY. 
By C. B. and G, C. DAVENPORT. Crown 8vo. 6s. 


LESSONS IN 
RIOLOGY. By Prof. T. J. PARKER, D.Sc., F.R.S. 
Illustrated. Third Edition, revised. Crown 8vo. tos. 6d. 

A COURSE of INSTRUCTION in 
ZOOTOMY. Vertebrata. By Professor T. J. PARKER, 
D.Sc., F.R.S. With Illustrations. Crown 8vo. 8s. 6d. 

AN ATLAS OF PRACTICAL ELE- 
MENTARY ZOOTOMY. By the late G. B. HOWES, 


K. BROOKS, Ph.D., LL.D. 8vo. 


LL.D., Professor of Zoology, Royal College of Science, 


London. With a Preface by Prof. HUXLEY. 4to. 10s. net. 


ELEMENTARY BIOLOGY. By T. H. 


HUXLEY, F.R.S., and H. N. MARTIN, F.R.S. New | 
Revised and extended by the late G. B. Howes 


Edition. 
and D. H. Scotr. Crown 8vo. 10s. 6d. 


THE ORIGIN AND METAMOR- 


PHOSES of INSECTS. By LORD AVEBURY, F.R.S. | 


With Illustrations. Crown 8vo. 3s. 6¢. [Nature Series. 


By | 


ELEMENTARY. 


The 


An INTRODUCTION to the OSTE- 
OLOGY OF THE MAMMALIA. By Sir WILLIAM 
H. FLOWER, F.R.S., F.R.C.S. Illustrated. Third 
Edition. Revised with the assistance of HANs GApow, 
Ph.D. Crown 8vo. Ios. 6d. 


A TEXT-BOOK of COMPARATIVE 
ANATOMY. By Dr. ARNOLD LANG. With Preface by 
Dr. ERNST HAECKEL. Translated by H. M. and M. Ber- 
NARD. Vols. I. and II. (completing the Invertebrates). 
8vo. 17s. net. each. 


ELEMENTS of the COMPARATIVE 
ANATOMY OF VERTEBRATES. Adapted from the 
German of Professor WIEDERSHEIM. By Professor 
W. NEWTON PARKER. With additions by the 
Author and Translator. 270 Woodcuts. Medium 8vo. 
Second Edition. 12s. 6d. net. 


THE STRUCTURE of MAN: An IN- 


DEX to his PAST HISTORY. By Professor WIED- 
ERSHEIM. Translated by H. M. BERNARD. The 
Translation, Edited and Annotated, and a Preface written 
by Professor G. B. How “ine F.R.'S. With 105 Figures 
in the Text. 8vo. 8s. n 


A TREATISE ON COMPARATIVE 


EMBRYOLOGY. ByF. M. BALFOUR, F.R.S. 2 vols. 
8vo. Vol. I. 18s. Vol. IT. ats. 


The ELEMENTS of EMBRYOLOGY. 
By Sir MICHAEL FOSTER, K.C.B., M.D., F.R.S., 
and Professor F. M. BALFOUR, F.R.S. Second 
Edition, revised. Edited by A. SgpGwick, M.A., and 
W. Heaps, M.A. Illustrated. Crown 8vo. tos. 6d. 

NATURAL HISTORY of the 

MARKETABLE MARINE FISHES of the BRITISH 

ISLANDS. By J. T. CUNNINGHAM, M.A. With 

Preface by E. Ray LANKESTER, F.R.S. Illustrated. 

Medium 8vo. 7s. 6d. net. 


NATURAL "HISTORY of AQUATIC 
INSECTS. By Professor L. C. MIALL, F.R.S. 
Illustrated. Second Impression. Globe 8vo. 35. 6d. 


MACMILLAN AND CO., LIMITED, LONDON. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EstABLISHED 1782. 
Absolute Security. 


Moderate Rates. Blectric 


Lighting Rules Supplied. 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 18s1. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £1oo. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply &. F. KaveNnscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


MICROSCOPICAL PETROGRAPHY. 


‘entlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for'a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


»w being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half- Tone Plates, and also Four actual Rock Sections. 
Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


Liberal Loss Settlements. | 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY. Objects for Nature Study, Drawing 
Classes, &c. 
Birds, Mammals, &c., Preserved and Mounted by First-class 
orkmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
Be Our Catalogue (96 pp.) Post free on application. 


MICROLOCIGAL LABORATORY AND SCHOOL OF NATURAL SCIENCE. 
; RATIS AND POST FREE. 
_ Scientifically arranged Catalogue of Megascopic and Microscopic 
Specimens is now being prepared. Gentlemen are invited to send in their 
applications without delay, as only 5009 copies will be issued. 
Sample Slide of expertly prepared ROCK SECTION, 1/-, post free. 


Metals, Minerals and Rocks ¢ rfert/y mounted for Microscope, 
1/+ each, from material supplied. 
| LESSONS IN PRACTICAL LITHOLOGY BY CORRESPONDENCE. 
_ A vacancy for one Geological Student, desirous of passing with high dis- 
tinction in University or Civil Service. Small premium., Pocket-money 
allowed. Apfply:— Tue Direcror. MicroLocicat LavoraTory, 


t1 ASPENLEA ROAD, HAMMERSMITH, LONDON, W. 


LIVING SPECIMENS FOR 
THE ICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, | 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many | 


other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 


pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. | 


THOMAS BOLTON, 
25 BALSALL HFATH ROAD RIRMINGHAM 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &e. 
_COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 2i/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyliia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria. Asterias, Echinas. 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth 


SCIENTIFIG WORTHIES. 


A List of this Series of Steel and 

Photogravure Portraits of Men of 

Science will be-sent post free to any 

reader of “Nature” on application to 
the Publishers. 


ST. MARTIN’S STREET, LONDON, W.C. 


THE DIRFCTOR 


| 


Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


MINERALS, ROCKS, FOSSILS. 


A large stock of BRITISH AND FOREIGN MINERALS always on view 


CORNISH MINERALS 
A SPECIALIILY. 
Special display for Teachers and Students on Saturdays. Open till 7 p.m. 


RICHARDS’ SHOW ROOMS, 
3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers ; Editorial 


Communications to the Editor. 
SUBSCRIPTIONS TO ‘“* NATURE.” 


To act Praces ABroaD:— s. d. | 


The telegraphic address of Nature is “‘ Puusis,’”? LONDON. 


CHARGES FOR ADVERTISEMENTS. 


45.4. Ls @ 
Yearly 80 Yearly . 110 6, “Three Lines in Column © 2 6] Quarter Page, or Half 
6 | PerLineafter . . . 9 0 g aColumn . 
Half-yearly om 6 alf-yearly . . © 45 © | One Sixteenth Page,or Eighth Col. 10 © | Page Col 
Quarterly - 0 7 6] Quarterly . . «. © 8 o OneKighth Page, or Quarter age, oraColumn 3 5 0 
Column - @18 6| Whole Page. . . 660 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CC., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, WC. 


WATKINS & DONGASTER 
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NOW _READY. 
NEW ILLUSTRATED 


CATALOGUE, 
INCLUDING MANYiLABORATORY FORMS 


MEASURING 
INSTRUMENTS, 


Post Free to any part of the World. 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, & Colonial Offices, &c. 


ITOWNSON_ & MERCER. 
EsTABLISHED 1798 (OVER A CENTURY). 


RETAIL—89 BisHopscaTe STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. E.C. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


THE NINTH EDITION OF 


TOWNSON & MERGER'S 


Catalogue or Chemical, 


Bacteriological 
AND 


Physical Apparatus 
NOW READY. 


Will be supplied free to Schools, Colleges 
and Public Institutions on application. 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C. 


C. E. MULLER, ORME & CO.’S 


NEW RESISTANCE 
GLASS 


excels Jena Glass in its power to stand 
sudden variations of temperature. 


N.B.—-The official test at the Charlottenburg !nstitute 
showed that with this glass the alkali dissoived by 
100 c.c. of distilled water is ;4}, 
compared with 


milligrammes as 
milligrammes dissolved from 
Jena glass under the same conditions. 


IT IS AS CHEAP AS THE COMMON BOHEMIAN GLASS.. 
MAY BE HAD IN 
BEAKERS (various forms), 
FLASKS (all shapes), 
TUBING (any size). 


Price List free on application to 
Cc. E.MULLER, ORME & CO., Ltd., 
CONTRACTORS TO H.M. GOVERNMENT, 
148 HIGH HOLBORN, LONDON, W.C. 


THE STEREOSCOPIC COMPANY’S 


ARTIST'S REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical . . 
purposes, embodying every 
scientific requirement. . . 


Mc 


The Ideal Camera for 
BIRD PHOTOGRAPHY, NATURAL HISTORY 
SUBJECTS, PORTRAIT AND FIGURE STUDIES, 
ARCHITECTURAL & GENERAL WORK. 
Write for full particulars from . . . 
106 & 108 REGENT STREET, W., 
or 54 CHEAPSIDE, E.C. 


ESTABLISHED OVER 60 YEARS. 


Printed by Richaky Cray ani Sons, Limerep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacmILLan 


Co., Limirer, at St. Mar.in’s Sireet, London, W.C., and Macmittan Comrany, 


€6 Fifth Avenue, New York.—Tuurspay, March 23, 1905. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—Worvswortu. 


No. 1848, VOL. 71] 


THURSDAY, MARCH 30, 1905 


[Price SIXPENCE 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


NEWTON & CO.’S 


PATENT 


“ DEMONSTRATOR’S” LANTERN. 
FOR LIMELIGHT OR ELECTRIC. " The most simple 


With Prism for Erecting, ‘| _ and efficient 
and for Vertical Projection. ; 


i Single Lantern 
Price £10 10s. i 


yet constructed 
for general 
3 FLEET ST., 
LONDON. 


scientific work. 


THIS SEASON'S 

CATALOGUE OF 
SLIDES, &c. 
POST FREE. 


REYNOLDS & BRANSON, td. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 fp. and 1200 
Illustrations, free on application. 

Dgsicns oz BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


4 COMMERCIAL STREET, LEEDS. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 


" £5 128. 6d. 


Double Nose-piece, 9/- extra. 
M Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 
METEOROLOGICAL INSTRUMENTS. 


THE NEW PATTERN COMBINED BARO-THERMOGRAPH. 


The above instrument combines in one apparatus the Recording Baro- 
meter and Recording Thermometer, giving thus on one and the same chart 
—- records of the atmospheric pressure and teniperature for seven 

ays. 

Illustrated Price Lists of Self-Recording and other Scientific 
Instruments Post Free to‘all parts of the World. 


38 HOLBORN VIADUCT, E.c, 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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OPTICAL CONVENTION, 1905. 


President: 
Dr. R. T. GLAZEBROOK, M.A., F.R.S., 
Director of the National Physical Laboratory. 


Vice- Presidents: 
Sir Wm. pve Wivevesuie Asney, K.C.B., D.C.L., F.R.S. 
Tue Ricut Hon. Tue Lorpv Biytuswoop. 
Sir W. H. M. Cueistir, K.C.B, M.A., F.R.S., 
Astronomer Royal. 
Tue Ricut Hon. Tue or Crawrorp, K.T., LL.D., F.R S. 
Mr. Tuos. R. F.R.A. 
Tue Hon. Atpan G. H. Gines, M.A., M.P., 
Master of the Worshipful Co. of Spe ctacle Makers. 
Sir Howarp Gruss, F.R.S. 
Tue Ricnur Hon. Tue Lorp Ketvin, O.M., G.C.V.O., F.R.S. 
Tue Ricut Hon. Tue Lorp Rayieicu, O.M., D.C.L., F.R.S. 
Tue Ricur Hon. Tue Eart or Rossg, K.P., D.C.L., F.R.S. 


HE OPTICAL CONVENTION will be held at the Nortn- 
AMPTON INSTITUTE, CLERKENWELL, E.C., from May 31 to 
June 3, inclusive. 

The object of the Convention is to bring into co-operation those 
interested in Optical Matters, from all sides of the question, theo- 
retical, practical, and commercial. 

he mornings will be devoted to papers and discussions on Optical 
subjects. These will be collected in a volume to be ‘ssued by the 
Convention. 
There will be an 


EXHIBITION OF OPTICAL & SCIENTIFIC INSTRUMENTS 


of British manufacture, in the large ha!l of the Noithampton Institute, 
during the Convention, open daily from 12 to 10 p.m. In connection 
with this, a catalogue i is in preparation, which will be a useful work 
of reference in regard to instruments manufactured in this country. 
The Subscription for Membership of the Convention will be five 
shillings. Ap; angen for membership should be addressed to the 
Hon. Sec Mr. J. Setsy, M.A., Elm Lodge, ‘l'eddington, 
Middlesex, who ‘will be glad to furnish further particulars if desired. 


ADMISSION to the Exhibition. . daily, ONE SHILLING, 
after 7 p.m., Sixpence. 
Tickets admitting to the Exhibition at any time while it is open, 2/6. 


UNIVERSITY OF BIRMINGHAM. 


Faculties. 
SOIENCE, ARTS, MEDICINE, COMMERCE. 


Sprciat or Mopern LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 


ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Act Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
STUDENTS. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Sylabuses with all information will be sent on application to the 
SECRETARY. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


A Course of Twelve Lectures and Demonstrations on 


PHYSICAL CHEMISTRY 


will be given during the Summer Term by 


G. SENTER, B.Sc., Ph.D., 
Lecturer on Chemist 
St. Mary’s Hospital Medical School. 


The Lectures and Demonstrations will be held on Wednesday 
Evenings, 7-9 p.m., « » March 29. 

The Course is arranged for students of Chemistry and Physics and for 
those engaged in Chemical and Electrical industries, who desire to obtain a 
knowledge of the modern developments of Physical Chemistry. 

lt will also be adapted to the requirements of candidates for the final 
B.Sc. examination of London University. 

A Course of Laboratory Work in connection with the lectures will 
be held on Wednesday afternoons. 

A detailed Syllabus may be had upon application at the Office of the 
Institute or by letter to the Principac. 


W. H, DAVISON, M.A., Clerk to the Governing Body. 


ing W 


BIRKBECK COLLEGE. 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


j DAY AND EVENING COURSES. 


J. E. Mackenzie, Ph.D., D. 
H. Wren, Ph.D., B.A., B.Sc. 
ALBERT GrirFFitus, D.Sc. 
Physics... Owen, B.A., B. 

B. W. B.Sc. 


Mathematics 


RENDLE, 

F Fritscn, Ph.D., B. Sc. 
W. Untuank, B. B.S« 

Geolo & Mineralogy . 8. Harris, F.G. s. 

Assaying, Metallurgy & Mining. Gero. Patcuin, A.R.S. 


RESEARCH in Chemistry and Physics in well-equipped laboratorie: 
French, German, Spanish, Russian, Dutch, & Italian Classe: . 
EVENING CLASSES also in Biology, Physiology, Practical Geome: , 
Building and Machine Construction, Steam, Theoretical and App! 
Mechanics, Land and Quantity Surveying, and Estimating. 
Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


SATURDAY April at Three Tue Ricut Hon. Lx 
Rayceicu, O.M., ch. LL.D., Sc.D. R.S., Professor of Natur; 
Philosophy, R.I. Firs of three lectures ‘on “Some Controverted Qu: 
tions of Optics.” Half-a-Guinea the Course. 

TUESDAY, April 4, at Five o'clock, Percevat Lanvon, Esq. 
of two lectures on “Tibet.” Haif-a- -Guinea 

THURSDAY, April 6, at Five o'clock, Professor R. MELDOLA, F.R.S., 
M.R.I. First of two lectures on “ Synthetic Chemistry” (Experiment.:'), 
Half-a-Guinea. 

Subscription to all Courses in the Season, Two Guineas. 


First 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will COMMENCE on APRIL 26. 

The Hospital occupies one of the finest sites in London, and contains 602 
Beds, of which 540 are in constant use. 

Entrance and other Scholarships and Prizes (26 in number). of the value 
of more than £500, are offered for competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings, and the 
Athletic Ground, nine acres in a situated at Chiswick, can be reached 
in forty minutes from the Hospital. 

A Prospectus, containing full particulars, may be obtained from the 


undersigned. 
J. H. FISHER, B.S.Lond., Dean. 


(UNDER THE AusPICES OF His MAjEesty’s GOVERNMEN’.) 
THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 

(UNIVERSITY OF LONDON.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 

(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HOsPITAL SOCIETY.) 


The next SESSION commences on MONDAY, MAY 1, 1905. 
For Prospectus, ye and other particulars, apply to the Secretary, 
P. Micue cut, Esq., Seamen's Hospital, Greenwich, 


THE VICTORIA 


UNIVERSITY OF MANCHESTER. 
FACULTY of MEDICINE 


DENTAL, PHARMACEUTICAL 
HEALTH DEPARTMENTS). 


The SUMMER SESSION will commence on Tuesday, April 25. Tlie 
registration of Students will begin on this day at 9.30 a.m. and will \« 
continued during the week (Saturday excepted). 

PROSPECTUSES. giving full information as to courses of study or 
the MEDICAL and DENTAL DEGREES and DIPLOMAS, & 
will be forwarded on application to the Registrar. 


(including the and PUBLIC 


For other Scholastic Advertisements, see pages cciii and cciv. 
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BOARD OF EDUCATION, AUC#LAND, 
NEW ZEALAND. 


DEPARTMENT OF TECHNICAL EDUCATION 
AND MANUAL TRAINING. 


Immediate applications are invited for the following appointments :— 

(1) TEACHER of WOODWORK for the THAMES MANUAL 
(RAINING SCHOOL. Candidates must have had experience in teach- 

ing Woodwork in primary schools, and, if possible, be qualified to give 
struction in evening technical classes in some such subjects as Pattern- 
making, Machine Drawing, Steam, Practical Mathematics, &c. Salary, 
{200 per annum for at least three years ; second class passage paid. 

(2) TEACHER of WOODWORK for the WHANGAREI MANUAL 
RAINING SCHOOL. Candidates must have had experience in teach- 
ing Woodwork in mp | schools, and, preferably, be qualified to give 
instruction in evening technical classes in some such subjects as Building 
Construction, Carpentry and Joinery, Practical Geometry, &c. Salary, 
£200 per annum for at least three years ; second class passage paid. 

(3) TEACHERS of COOKERY (2) for THAMES and WHANGAREI 
IANUAL TRAINING SCHOOLS. Candidates must have had experi- 
ace in teaching Cookery in primary schools, and, preferably, be qualified 
(0 give instruction in evening technical classes in some such subjects as 
aundrywork, Dressmaking, Millinery, &c. Salary, £160 per annum for 
at least three years ; second class passage paid. 

(4) MASTER for HAND-AND-EYE TRAINING and ART SUB- 
|ECTS. Applicants must possess Art Master’s Certificate, and have had 
experience in teaching Art subjects. They should also have paid special 
attention to subjects of Hand-and-Eye Training such as are taught in the 
Standards of the English Primary Schools. Salary, £200 per annum for 
at least three years ; second class passage paid. 

Full particulars can be obtained by sending stamped add d foolscap 
envelope to the undersigned, 

c/o THE AGENT-GENERAL FOR NEW ZEALAND, 
13 Victoria Street, 
Westminster. 


GEORGE GEORGE, F.IL.C., F.C.S., 
Director of Technical Education and Manual Training. 
Auckland, N.Z., 
February 16, 1905. 


HANDSWORTH GRAMMAR SCHOOL, 


NEAR BIRMINGHAM. 


The Governors are prepared to APPOINT a HEAD MASTER, who 
must be a Graduate of some University of the United Kingdom, to enter 
upon his duties as soon as possible. Stipend, £150 a year, with Capitation 
fee of £2 per boy. Present number 140. Accommodation up to 200; no 
boarders. 

Applications, with copies of not more than three recent testimonials, to be 
sent before April 17, 1905, to H. Travers Epce, Clerk to the Governors, 
5 Waterloo Street, Birmingham. 


LONDON INTER-COLLEGIATE 
SCHOLARSHIPS BOARD. 


About 20 Scholarships and Exhibitions ranging in value from £20 to £50 
a year for men and women, tenable at University College, King’s College, 
and the East London Technical College, in the Faculties of Arts, Science, 
and Engineering, will be offered for competition by the London Inter- 
Collegiate Scholarships Board on June 27 and following days. 

Entries will close on May 30. Full particulars and forms of application 
may be obtained on application to the Secretary of the Board, King’s 
College, Strand, W.C. 


HIGHER MATHEMATICS 
FOR SCIENCE AND OTHER STUDENTS. 


i+, by highly qualified graduates of 
Correspondence Tuition Oxford, Gambrid ey mdon and 
Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Differ- 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, &c. | 
Departments are at work preparing for London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Prof. 
Preliminaries.—Apply to Mr. J. CHarLeston, B.A., Burlington Corre- 
spondence College, Clapham Common, London, S.W. 


SECOND MASTER required for important 
Grammar School.—Science and Maths. essential. Candidates must 
be University men, and have had successful experience. Salary, £180. 
For particulars*of the above and other Science and Mathl. posts, 
address GrirFitHs, SmitH, Powett & Situ, Tutorial Agents 
(Estd. 1833), 34 Bedford Street, Strand, London. 


TECHNICAL SCHOOL, 
TIVERTON, DEVON. 


SCIENCE DEMONSTRATOR (part time) wanted after Easter. 
Assistance given for Degree. Commencing salary, £75. Good prospects. 
For further particulars apply Director. 


Prize 
Competition 


First Prize - Five Guineas 
Second , - Three Guineas 
Third , - Two Guineas 


Prizes as above are offered by 
Burroughs Wellcome and Co., 


for negatives developed with 


Vane ‘TAB LOID’ BRAND 
PYRO-METOL DEVELOPER 


Competition closes May 15, 1905 


Entry forms and full particulars from 
all chemists, or from 


BuRROUGHS WELLCOME AND Co. 


Lonpon, E.C. 
COPYRIGHT] PHO. 123 «fj 


For other Scholastic Advertisements, see pages ccii and cciv. 


DARK-ROOM SAFE-LICHTS 


ELECTRIC, GAS, OIL or CANDLE. MANY PATTERNS. 
SPECIAL SAFE LIGHTS FOR ALL PLATES. 


See Lists Free, 


Las 


SANGER-SHEPHERD & 60., 


5, 6 & 7, Gray’s Inn Passage, 
Red Lion St., Holborn, London, W.C. 
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SCHOOL OF AGRICULTURE, 
GHIZEH, EGYPT. 
JUNIOR LECTURER IN AGRICULTURE. 
anicetie are invited for the post of JUNIOR LECTURER in 
ICULTURE at the School of Agriculture, Ghizeh, under the Ministry 
or Public Instruction. 

Candidates must be not less than 23 nor over 33 years of age, have a 
robust constitution, and possess a University Degree or College Diploma in 
Agriculture. Preference will be given to applicants having experience of 
Agricultural Practice and Teachin In addition to Agriculture, the 
Lecturer appointed will be seaaiedl to teach elementary Agricultural 
Botany and Entomology. 

Salary, £295 per annum (£Eg.24 per mensem), rising to £303 per annum 
(4Eg.32 per mensem). Allowance for passage out to Egypt. 

Applications, with fuli statement of qualifications, and accompanied by 
copies only of testimenials, must be sent in before May 4, 1 05s to W 
MACKENZIE, Esq., D.Sc., Principal, School of Agriculture, Ghizeh, 
to whom candidates may apply for further information. 


HEADMASTER Wanted, Grammar School 


near London. Fixed Stipend, £150. Capitation Fees and House. 
SEVERAL GOOD POSTS IN 
SCIENCE AND MATHEMATICS Vacant. 
ORELLANA & CO., 
80 Wigmore Street, Cavendish Square, London, W. 
(late of 44 Old Bond Street). 


Berichte der deutschen chemischen Gesell- 


schafte. 1878 to 1901 inclusive. Forty volumes bound half calf, cloth 
sides; the rest as issued. Price £13.—CHaApMAN JONES, 11 Eaton 
Rise, Ealing, 


‘*Nature,” Vols. I—xXIV., bound, 


wanted.—Stroppart, Grafton, Rockleaze, Bristol. 


For Sale.—Extensive Collections of British 
Lepidoptera, Coleoptera, Tropical Butterflies, Cabinets, &c. Correctly 
named type collections at very moderate prices.—Particulars from 
A. Forp, Hillside, Sunnyhill, Pokesdown, Bournemouth. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on connie, The Cam: 
bridge Type-writing Agency, to Duke Street, Adelphi, W.C. 


offers 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 
pe LARGEST STOCK in LONDON of SECOND- 
HAND School, ‘Ciassical, Mechanical, ELEMEN.- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 
Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 
J. POOLE & Co. 


(EsTABLISHED 1854), 


104 CHARING CROSS ROAD, 


NDON, W.C 
(Formerly of 39 ‘Geureul STREET, STRAND). 
Enquiries by letter receive i: diat. 


LEWIS’S CIRCULATING 


MEDICAL AND 


SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library 
includes the subjects of Physies, Chemistry, Electricity, 
Botany, Geology, Zoology, Astronomy, Psychology, 
Sociology, Engineering, Geography and 
Travel, &c. 

New Works and New EpITIons on these subjects are 
added to the Library immediately on publication, 


SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 


Detailed Prospectus, List of Recent Additions, &c., post free. 
London: H. K. LEWIS, 186 GOWER STREET, W.C. 


Telegrams: Pusticavit, Lonpon.” Telephone: 10,721 CENTRAL. 


E. GEORGE & SONS, 
and Dealers in Scientific, Literary, and other 


Journals and Reviews, and Publications of Learned 
and Scientific S in Cc lete Sets, Volumes, 
or Parts. 


Ageifts for British, Foreign, and Colonial Libraries, Institutions, and 
Private Book Buyers. Current Catalogue sent post free on application. 


Books sought for. Correspondence Invited. Allcommunications answered. 
LIBRARIES OR SMALL COLLECTIONS OF BOOKS PURCHASED. 
All Orders promptly executed. Established 1820. 


151, WHITECHAPEL ROAD, LONDON, ENG. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. Sc., and R. LLOYD 
RAEGER, B 
Annual 5s. Post to any Address. 


Dublin: EASON & SON, Ltp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


TO SCIENTIFIC MEN ABROAD 


English Books (New and Second-hand) and Periodicals 

promptly supplied at lowest rates. German and French 

Banknotes and Stamps received in payment. References 
in all parts of the world. 


W. MULLER, Export Bookseller, London, W. 
59 CASTLE STREET EAST, OXFORD STREET. 


ENGLISH and FOREIGN 
| SCIENTIFIC BOOKS 


AND PERIODICALS SUPPLIED WITH DESPATCH 


AT LOWEST DISCOUNT PRICES. 
Foreign money accepted. 


Lonpon: A. SIEGLE, 2 LANGHAM PLACE, W. 


RECENT & COMING ECLIPSES. 


Sir NORMAN LOCKYER, K.C.B., F.R.S. 


Second Edition, containing an account of the Observations made at 


Viziadrug, in India, in 1898, and 


visible in 1900, 1901 and 1905. 


MACMILLAN 


AND CO., LIMITED, LONDON. 


of the conditions of the Eclipses 
8vo. 6s. net. 
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Kegan Paul, Trench, Tribner & Co., Ltd. 


VARIATION IN 
ANIMALS AND PLANTS. 


By H. M. VERNON, M.D. 


415 pages. Crown 8vo. 5s. 


(The new volume in the International Scientific Series.) 


E. B. P. in NATURE :—* This little book meets a real want. 
The frequent discussions of recent years upon the problems of 
evolution have been followed with much interest by an in- 
creasing number of readers and listeners, and the present 
writer has often been surprised at the keenness of the interest 
which can coexist with an almost complete lack of knowledge 
of the essential details, and he feels that the present work 
provides precisely the information that is required—a clear, 
cccurate, and dispassionate statement, not too long or too 
detailed, of researches and reasoning upon problems connected 
with variation.” 


SPECIES AND VARIETIES: 


Their Origin by Mutation. 
By HUGO DE VRIES 


(Professor of Botany in the University of Amsterdam). 
847 pages. 8vo. 2is. net. 


KEGAN PAUL, TRENCH, TRUBNER & COo.,. LT D., 
DRYDEN Housk, 43 GERRARD STREET, W. 


NOW READY. 


With Illustrations, 2s. 6d. net, by post 2s. 9d. 


X-RAYS 


THEIR EMPLOYMENT in CANCER and 
other DISEASES. 


RICHARD J. COWEN, L R. C.S. I, L.R.C.P.1., &c. 


London: H. J. GLAISHER, 57 Wigmore Street, W. 


OUR STELLAR UNIVERSE, 


A Road-Book to the Stars. 
By T. E. HEATH. 

Distances and Luminosities by a Simple Scale. Stereo- 
grams show Sun and Stars of known Parallax hanging 
in space of three dimensions. 

Price Sse net. 

KING, SELL, & OLDING, Lrp., 27 Chancery Lane, London. 


With 30 Original Illustrations. Price 2s. 6d. 


The HYGIENE of the MOUTH. 

A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 

BY THE SAME AUTHOR. 

The DISEASES of CHILDREN’S TEETH 
Well Illustrated. Price 7s. 6d. 

SEGG & CO., 289 and 291 Regent Street, London, W 


CONSTABLE’S LIST 


WANDERINGS inthe GREAT FORESTS 
OF BORNEO. By ODOARDO BECCARI, Sc.D., F.L.M.S., 
&c. Translated by Dr. ENRICO H. GIGLIOLI, C.M.Z.S., and 
Revised and Edited by F. H. H. GUILLEMARD, M.D. 146s. net. 


. The translation of his book . . . which has been made with extra- 
ordinary command of English idiom by Prof. Giglioli of Florence, brings 
within the reach of English readers one of the most interesting and 
suggestive works on the tropical forests which have appeared for many 
years.” —A thenaum. 


A SHORT HISTORY OF ANCIENT 
EGYPT. By PERCY E. WEWBERRY and JOHN GARSTANG. 


**This little book is distinguished by ‘ng written on a somewhat new 
plan. . They have succeeded remarkavly well. We shall read any- 
thing else they may write in continuation of the present work with the 
attention which their labours have fairly won." —A ¢heneum. 


NATURAL HISTORY IN THE ZOO- 
LOGICAL GARDENS, being some Account of Vertebrated Animals, 
&c., &. By FRANK E. BEDDARD, M.A., &c. With illustra- 
tions by GAMBIER Bo.ron and WINIFRED AUSTEN. 6s. net. 

“It gives a skilled and interesting account of the history, the appear- 
ance and the habits of more than a hundred different kinds of beasts, birds, 
and creeping things. . . . The instructive and concise descriptions in the 
text are helped out by many admirable photographs." —Scotsman. 


ANTI-TYPHOID INOCULATION, 
CONTAINING THE PRINCIPLES OF THE METHOD AND 
A SUMMARY OF THE RESULTS ACHIEVED BY ITS 
APPLICATION. By A. E. WRIGHT, M.D., Pathologist to St. 
Mary’s Hospital. Demy 8vo. 3s. 6d. net. 


ELECTRICITY AND MATTER. By Prof. 
J. J. THOMSON. Diagrams. 5s. net. 


THE DISCHARGE OF ELECTRICITY 
bee oi GASES. By Prof. J. J. THOMSON. Diagrams. 
4s. 6d. net. 


THE FLOW OF STEAM THROUGH 
NOZZLES AND ORIFICES. Experimental Researches. By A. 
RATEAU. 4s. 6d. net. 


“* A book essential to all study of the various steam turbine problems.” 


STEAM TURBINES. With an Appendix 
on Gas Turbines and the Future of Heat Engines, and 241 Cuts and 
3 Lithograph Tables. By Dr. A. STODOLA. aris. net. 


GAS ENGINE DESIGN. ByC E. Lucke, 


Ph.D., Mechanical Engineering Department, Columbia University. 
Demy 8vo. res. 6d. net. 


MECHANICAL APPLIANCES (Second 
By D. HISCOX, M.E. Fully Illustrated. 
my 8vo. 125. 6d. net. 


MECHANICAL MOVEMENTS  : Powers, 
DEVICES AND APPLIANCES. (First Series.) By GARDNER 
D. HISCOX. Demy 8vo. ras. 6d. net. 


COMPRESSED AIR: Its Production, Uses 
AND APPLIANCES. By GARDNER D. HISCOX, M.E. Demy 


8vo. 205. net. 


MAXWELL’S THEORY AND WIRE- 
LESS TELEGRAPHY. -Part I.: MAXWELL’S:- THEORY AND 
HERTZIAN OSCILLATIONS. By H. POINCARE. _Trans- 
lated by K. VREELAND. Part II.: THE PRINCIPLES OF 
WIRELESS TELEGRAPHY. By K. VREELAND. 10s. 6d. 
net. 


LIQUID FUEL and ITS COMBUSTION. 
By W. H. BOOTH. - With- about -1z20 Illustrations and Diagrams. 
245. net. 


ELECTRIC FURNACES. By J. Wright. 
Demy 8vo. 8s. 6d. net. 


“‘The volume altogether furnishes a valuable detail e1 account of a very 
important branch of electricity to industrial purposes. 


LONDON: 16 JAMES STREET, HAYMARKET. 
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DIP-CIRCLES. 


The needle is delicately pivotted, and is provided 
with adjustable (and accurately adjusted) counterpoise. 
Altitude and azimuth circles are divided in degrees, 
and there is a clamp and slow motion in azimuth. 
The instrument stands on three levelling feet, and is 
provided with a sensitive spirit level. 


Price 8: 10 : O. 
The Cambridge Scientific Instrument Co., Ltd. 


Head Office and Works: CAMBRIDCE, 


Where all correspondence should be addressed. 
London Showroom: 92 HATTON GARDEN, E.C. 


THE NEW “STUDENT'S” 


STANDARD BAROMETER. 


Rd. No, 420,297.) 

This Instrument has been designed to meet the +e. 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 
sit appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known “ Forti), ” 
principle. The level of the cistern mercury is reduci!le 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is *25 inch, and 
affords a bold, well-defined reading. The scales, \y 
means of the double vernier, are capable of being re:d 
to ‘or inch and ‘x millimetre. It is mounted on a wel. 
polished, solid mahogany board, with plates for attach. 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confidently recommend this Instrument for use as 
a ‘* Standard ’’ in Colleges and Schools, private Observa- 
tories. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 

or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at sanie 
price. 

NaTurE says:—‘‘ Provides an accurate instrv 
ment at a moderate cost.” s 

FULL SIZE STANDARD BAROMETER 
same design, bore o’5” diameter, inches and millimetre 
scales, verniers reading to o’0o2 inch and o*1 m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, £7 10 O 


Sole Manufacturers and Proprietors of the 
Registered Design. 


PASTORELLI & RAPKIN, Lto. 


46 HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS 
Contractors to H.M. Government. Estd. 1750. 
Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn 


1/roth scale. 


Write for Circular. 


VOLUMETRIC 
APPARATUS 


Verified and Stamped 
at the 
NATIONAL 
PHY SICAL 
LABORATORY. 


JOHN J. GRIFFIN & SONS, Ltd, 


SARDINIA STREET, 
LONDON, W.C. 


SMITH 
LIBRARY 


186 STRAND, LONDON, W.C. 


and at the 


RAILWAY BOOKSTALLS, 


to which the books are forwarded 
to subscribers’ orders carriage free. 

IT EMBRACES ALL THE MOST IMPORTANT BOOKS, 
BIOGRAPHIES AND MEMOIRS, TRAVEL AND SPORT, 
HISTORY, THEOLOGY, SCIENCE AND SOCIOLOGY, 
NATURAL HISTORY, LITERATURE AND ART, POETRY 
AND ESSAYS, TOPOGRAPHY, FICTION, REVIEWS, 
AND MISCELLANEOUS WORKS. 


NEWEST & BEST BOOKS ADDED AS PUBLISHED. 


Over 800 Branches to which Subscribers may be transferred. 
Terms and Particulars on application. 


Many Thousands of SURPLUS LIBRARY BOOKS 
and VALUABLE NEW REMAINDERS OFFERED 
AT GREATLY REDUCED PRICES. 
Works of Standard Interest in all branches of Genera! 
Literature, suitable for Students, Institutions, Libraries, 
Presents, &c., Carriage Free to any of the Railway 
Bookstalls. 

MONTHLY CATALOCUE (150 PACES) FREE ON APPLICATION. 


186 STRAND, LONDON, W.C. 


HEAD 
OFFICE: 
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ADAM HILG ER, | TD., 


Speculum Plane and Concave Reflectors, Silvered 
Glass Planes, Disc Prisms, &c. 


PARALLEL WEB, and POSITION MICROMETERS of highest quality, 
SOLAR EYEPIECES (the Polarising Solar Eyepiece is specially recommended), &c. 


And of EVERY KIND OF SPECTROSCOPE. 
Illustrated List Gratis on Application. 


75a CAMDEN ROAD, LONDON, N.W. 


Awarded Gold Medal St. Louis Exhibition, 1904. Telegraphic Address :—‘ Sphericity, London.” 


DINES: NEW SELF-RECORDING 
MERCURIAL 
BAROMETER 


JAMES J. HIC 4. HICKS, 
Sole Maker. 


Designed to give a trace from 
which the height at any time 
may be determined to "O05 
inch. This end is attained by 
arranging the details of con- 


pumps superseded. 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ Geryk.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
£4:5:0. LIST F.45. 


Pulsometer Engineering 


ine Eimstronworks, Re 


struction so that the friction 
of all the moving parts, and 
more particularly that between 
the pen and the paper, may 
be reduced to an absolute 
minimum, and also by an auto- 
matic temperature correction. 


Descriptive lilustrated 
Catalogues on application. 


8,9, & 10 
HATTON CARDEN, LONDON. 
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Accurate and | NEW DOUBLE 
SURFACE CONDENSER. 


THE “IDEAL.” 19 


This is the best and ch st Cond 
the market; all delicate parts are protected 
by outer jacket, and the water cannot over. i 
flow into the distillate. Made in two sizes, ©” 
and 8”, 4/6 and 5/6 each. 


ga Nature says :—“ This is one of the most cor)- 
pact and efficient condensers which has ccme before ou; 
THE NEW PATENT ; notice. We have tested it for condensing such volati 
substances as ether, carbon disulphide, and aceton:, 
PIESMIC BAROMETER. and have found that even with rapid distillation the 
Descriptive E To be obtained of all Opticians, or condensation is very complete. Generally speaking, 


| in order to cond these sub es satisfactorily, ; 
es \* ja the SOLE MAKERS. is necessary to employ a very long condenser ; of cours 


Post Free. : EF. DARTON & co., 1 this means using a great amount of bench space, As 
CLERKENWELL OPTICAL WORKS, the new condensers are used ina perpendicular posi- 


142 ST. JOHN STREET, LON DON, E.C. tion, the saving in space is very great. , 


‘Sc6r ‘S -uef 


SOLE MAKERS— 


SECOND-HAND TELESCOPES. 1 BREWSTER, SMITH & CO.., 


6 in. Dallmeyer Equatorial, Clock, complete, £100. 4} in. Alvan 
Clark, Equatorial ss. 3 nin by 6 CROSS STREET, 
eading makers Ss Ss 
FINSBURY PAVEMENT, LONDON, E.c. 
SECOND-HAND SPECTROSCOPES. 
Single, 2, and 3 Prism, by Browning, £4 10s., £8 10s., £10. All kinds of Apparatus for Science Teaching. 7 
SECOND-HAND MICROSCOPES. 


Watson's Edinburgh H., 3 powers and fittings, complete, as new, 
£16 10s. Swift any Bacteria, Leitz 2b, with rack, 
FREDK. JACKSON & Co 
MANY OTHERS, ALL KINDS. LISTS ON APPLICATION. 
A. CLARESON CO., (Late MOTTERSMEAD & OO.) 


28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, LONDON. {4 CROSS STREET, MANCHESTER 


ALFRED E. DEAN, LABORATORY FURNISHERS, 
THE LARGEST MAKER IN ENGLAND 


Importers, Manufacturers, and Dealers in 
of Apparatus in all Departments of 


CHEMICAL AND PHYSICAL 
ELECTRO-THERAPEUTICS 


APPARATUS 
including Radiography, High Frequency, Hydro-Electrie and 


Of every Description. 
Light Baths, Finsen and other Light, Cautery, Electrolysis, &c. Fine Chemicals, Volumetric Solutions, 
INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 


Plain and Stoppered Bottles 
Cc To THE War Orrice, Inv1a OFFice, AND A ’ 
BRITISH AND FoREIGN AND EVERY LABORATORY REQUIREMENT. 
LISTS ON APPLICATION. Illustrated Catalogue of Apparatus, with Price 


82 HATTON GARDEN, LON DON. List of Chemieals, free on application. , 


Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—?2238. 


DRAWING INSTRUMENTS. | BROOKS’ PATENT 


Best Make and Finish. . , / FLEXIBLE CURVES 
for drawing of all kinds, 


SET SQUARES, LY WY > PARABOLA CURVES 


(Rd.) for GRAPH WORK 


T SQUARES, O@ See 
DRAWING BOARDS. \ if “Descriptive Circulars 
Obtained through any Optician. Se 2 WM. J 3. & CO. 
33 Fitzroy Street, 


London, 


gow 


Apparetus for estimation of sulphur in spent oxide 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- if | | 


TION OF GREAT BRITAIN. 


eee POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVYANOMETERS. 
POTENTIOMETERS. STUDENTS’ 
SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY, 


ELECTROMETER, NEW PATTERN. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


‘9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
Moderate Rates. Absolute Security. Hlectric 
(| ighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 18s. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


WIGROSCOPIGAL PETROGRAPHY. 


‘entlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 
ow being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half- Tone Plates, and also Four actual Rock Sections. 
Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 
LANTERN and 


MICROSCOPICAL 5S L | D E =) 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
, Over 20,000 in Stock. 

(As supplied to the Principal Universities, Technical Schools, &c.) 
Send for Catalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester. 
LaporaTories : 16 & 18 Cuurch Roao, Lonasicut, M/c. 

N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series, 1/- net. 

8, MICROSCOPES, NATURE STUDY appliances, &c. 
PHOTO-MICROGRAPHIC APPARATUS. LEACH'S MICROSCOPE. 
Speciality. LANTERN SLIDEs from Negatives, Book Illustrations, &c. 

Correspondence invited. 


PHCENIX 


THE “DEMON” GEISSLER TUBE, 


Sole 


fuer; He HELM, 66 Hatton Garden, London, 


Glass Blower and ACTUAL MAKER of all kinds of X-Ray and 
Vacuum Tubes, High Frequency Electrodes, &c. 


SGIENTIFIG WORTHIES. 


A List of this Series of Steel and 
Photogravure Portraits of Men of 
Science will be sent post free to any 
reader of ‘‘Nature” on application to | 


the Publishers. 
ST. MARTIN’S STREET, LONDON, W.C. 


| Nereis, 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


| A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


| Birds, Mammals, &c., Preserved and Mounted by First-class 


Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
Bea Our Catalogue (96 pp.) Post free on application, 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred. Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES, 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 2i/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 


| or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi S, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, inus. 
Ascidia, Salpa Game, Scyllium, Raia, &e., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NaturRE should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “ NATURE.” | 
s.d.|Toavt Praces Aproap:— s. d. | 
180 Yearly 
om 6 hhalf-yearly 
-o7 6 Quarterly 


Vearly . 
Half-yearly 
Quarterly 


* The first line being in heavy type is chz 


110 6) *Three Lines in Column 
Per Lincafier . . 

© 15 6 One Sixteenth Page,or Eighth Col. 10 

- © 8 o One Eighth Page, or Quarter 


The telegraphic address of Nature is “ Puusis,’’ Lonpon. 


CHARGES FOR ADVERTISEMENTS. 

4 sd. 

o 2 6] Quarter Page, or Half 
o g| aColumn . . . 115 
Halfa Page, oraColumn 3 


5 
Column o 18 6| Whole Page. . . 6 6 


for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, WC, 
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GAIFFE-DARSONVAL MACHINE 


= Replaces Coils, Interrupters, and Wimshurst 
Machines. 
Producing, perfectly regulating, and exactly measuring 


X-RAYS, HIGH-FREQUENCY CURRENTS, AND 
STATIC EFFECTS. 


Silent in Working, Simple in Manipulation. 


| This apparatus has been already installed by many of the chief workers in Electro-Therapeutic 
| in France and England, and is giving the very best results (de testimonials). 


Replaces large Induction Coils in Laboratory and Research Work requirin 
adil High Electric Tensions or Electric Oscillations of great power and uniformity 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain 
and its Colonies— 


_ THE MEDICAL SUPPLY ASSOCIATION, 
| 228 Gray’s Inn Road, London, W.C., Wherg, the apparatus 


WMIICROSCOPIC OBJECTS. 


NEW AND BEAUTIFUL PREPARATIONS IN WATSON’S UNIQUE COLLECTION. 
Very fine Series, illustrating the development of an Ascidian s. d. Groups of Diatomacee, Spicules, &c. A large variety at s. d. 
(Aspersa), 16 preparations in case ... aie reduced prices ... and om 8/6to 25 
Section through entire bud of Lily | NEW Edition of Supplementary List of latest Micro. Objects 
Beautiful Slides of Stephanoceros with cilia extended, price now ready, post free. It gives full particulars of our beautiful 
according to perfection from 3/6 to | series of Aquatic Organisms, &c., &c. 


oo 


Lophopus crystallinus | Trypanosoma Brucei (Tsetse fly disease) ose pm 40 
Vermes (Marine), various each 2 Malarial parasites—many phases . each 3 6 
Section of precious Opal, with matrix (opaque) ee 1 Radium for the Microscope. Mounted ona 3X 1slipasa 
Section of Quartz with fluid cavities oo “ 3 Micro. Object. Shows scintillations strikingly with low power 
Leaf of Pampas Grass—very pretty section ... * 1 Objective. Quite new ud id 5 6 


For a Guinea a year you can have 240 Micro. Slides on hire from WaTson & Sons’ Cabinets. Send for particulars. 
NEW.-—-WATSON’S DIFFRACTION BUTTONS. A scientific Novelty. These buttons are made of polished steel upon which spiral lines xqath inch 
apart are engraved. A beautifully soft radiated appearance is imparted by these lines, the colours being in the order of the Spectrum. Made in two sizes. 

j-inch diameter, 4/6 each; 6 in case for 25/- }-inch diameter, 2/6 each; or 6 in case for 15/- 
Send for Watson's Illustrated Catalogues of Microscopes (No. 2), Microscopic Objects (No. 3), Telescopes and Field Glasses (No. 6), 
‘ost free on application to 


W. WATSON & SONS, (**35"**) Opticians to H.M. Government, 


313 HIGH HOLBORN, LONDON, W.C. 
Branches—16 FORREST ROAD, EDINBURGH, and 2.EASY ROW, BIRMINGHAM. Awarded 42 Gold and other Medals. 


LARGER 


FAR 
INSTALLATIONS 
THE MOST 
GIVE STILL 


ECONOMICAL MORE REMARKABLE 


RESULTS. 


SYSTEM KNOWN. 


wr PLANT. cas ENGINE AND, DYNAM Or fuel per hour by using a CROSSLEY 
for 100 16-c.p. lamps can be obtained for ts) 
ent tinea GAS ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to 
CROSSLEY BROS., LTD., OPENSHAW , MANCHESTER. 


DALLMEYER’S 


IMPROVED 


PRISMATIC 
BINOCULARS. 


THE “SERVICE.” 


WILL NOT GET OUT of ADJUSTMENT. 
EASY TO CLEAN. EASY TO HANDLE. 
LIGHTEST GLASS MADE. 

Powers 4, 6, 8, 10, 12. 

llustrated Pamphlet Post Free. 


J. H. DALLMEYER, LTD., 
25 NEWMAN ST., LONDON, W. 


Printed by RicuarD CLAy AND Sons, LimiTeED, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN 
anv Co., Lrmirep, at St. Martin’s Street, London, W.C., and THE MacmiLLan Company, 66 Fifth Avenue, New York,—THursDay, March 30, 1905. 
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NERNST ELECTRIC LAMPS|) VERLAG yO GUSTY SHER IN_ JENA. 


FOR OPTICAL LANTERNS. 
ATLAS 


pee EMISSION SPECTRA 
=e MOST OF THE ELEMENTS. 


Prepared from Photographs with Explanatory 
Text by 
AUGUST HAGENBACH, 
Professor of Physics, Technische Hochschule in Aachen, 


Can be worked from any H Supply. let i - 
Spirit Lamp, 9 feet of Double Cable, and all Connections. , : : ae 
Privatdocent in Physics, University of Bonn. 
t ngle Filament ... on .. 25s. 
With Triple Filament ..__... . BOs. AUTHORIZED ENCLISH EDITION by ARTHUR Ss. KING, Ph.D., 
Research Assistant, Carnegie Institution of Washington. 


PREIS ETWA: 27 MARK. 


NEWTON & GO., 3 FLEET STREET, LONDON. 
MOVING COIL NEGRETTI & ZAMBRA’S 
SELF-RECORDING 


CELL-TESTING VOLTMETER. | meteorotoaicaL INSTRUMENTS. 


‘e218 ‘JBN 


POCKET TYPE. 


THE NEW PATTERN COMBINED BARO-THERMOGRAPH. 


The above instrument combines in one apparatus the Recording Baro- 
meter and giving thus one and the chart 
t t t t t 
4 Case, 9 / 6. c ASE records of the atmospheric pressure and temperature for seven 
0-6 volts... 
Illustrated Price Lists of Self-Recording and other 
Instruments Post Free to all parts of the Worl 


JOHN J. GRIFFIN & SONS, L™ 38 HOLBORN VIADUCT, E.C. 


20-26 SARDINIA STREET, 
LINCOLN’S INN FIELDS, LONDON, w.c. Branches—45 CORNHILL, and 122 REGENT STREET. 
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OPTICAL CONVENTION, 1905. 


President: 


Dr. R. T. GLAZEBROOK, M.A., F.R.S., 
Director of the National Physical Laboratory. 


Vice- Presidents: 
Sir Wm. pve Wiveves.iz Aeney, K.C.B., D.C.L, F.R.S. 
Tue Ricut Hon. Tue Lorp Biytuswoop. 
Sir W. H. M. Curistir, K.C.B., M.A., F.R.S., 
Astronomer Royal. 
Tue Ricut Hon. Tue or Crawrorp, K.T., LL.D., F.R S: 
Mr. Tuos. R. Datimever, F.R.A.S. 
Tue Hon. G. H. M.A., M.P., 
Master of the Worshipful Co. of Spectacle Makers. 
Str Howarv Gruss, F.R.S. 
Tue Ricut Hon. Tue Lorp Ke O.M., G.C.V.O., F.R.S. 
Tue Ricut Hon. Tue Lorp Rayieicn, O.M., D.C.L., F.R.S. 
Tue Ricut Hon. Tue Eart or Rosss, K.P., D.C.L., F.R.S. 


HE OPTICAL CONVENTION will be held at the Nortn- 
AmpTON INnstTITUTE, CLERKENWELL, E.C., from May 31 to 
June 3, inclusive. 

The object of the Convention is to bring into co-operation those 
interested in Optical Matters, from all sides of the question, theo- 
retical, practical, and commercial. 

The mornings will be devoted to papers and discussions on Optical 
subjects. These will be collected in a volume to be issued by the 
Convention. 

There will be an 


EXHIBITION OF OPTICAL & SCIENTIFIC INSTRUMENTS 


of British manufacture, in the large ha!l of the Northampton Institute, 
during the Convention, open daily from 12 to 10 p.m. In connection 
with this, a catalogue is in preparation, which will be a useful work 
of reference in regard to instruments manufactured in this country. 
The Subscription for Membership of the Convention will be five 
shillings. Applications for membership should be addressed to the 
Hon. Sec., Mr. F. J. Se:ny, M.A., Elm Lodge, ‘leddington, 
Middlesex, who will be glad to furnish further particulars if desired. 


ADMISSION to the Exhibition daily, ONE SHILLING, 
after 7 p.m., Sixpence. 


Tickets admitting to the Exhibition at any time while it is open, 2/6. 


UNIVERSITY OF BIRMINGHAM. 


Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Speciat ScHoot or Mopern LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 


ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


ALL Courses AND DEGREES ARE OPEN TO BOTH MEN AND WOMEN 
STUDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
witha qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


EAST LONDON TECHNICAL 
COLLEGE. 
SENIOR ENTRANCE SCHOLARSHIPS. 


The Drapers’ Company propose to award in June, 1905, Six Senior 
Entrance Scholarships of the value of £40—three for boys and three for 
girls between 16 and 19 years of age—tenable at the East London Technical 
College, Mile End Road, for three years, The Scholarships will be awarded 
on the result of an examination to be held by the London Inter-Collegiate 
ae Board, full particulars of which, with forms of entry, may be 
obtained from the SecreTary of the Board, King’s College, London, 


W.c. 
JUNIOR ENTRANCE SCHOLARSHIPS. 


The Drapers’ Company also offer for competition Ten Junior Entrance 
Scholarships, which, in addition to the money value, will entitle the holders 
to exemption from the College tuition fees, value £15 first year, £29 second 
year, and £30 third year. Candidates must be between 15 and 16 years of 
age on September 1, 1905. These Scholarships will be awarded on the 
London County Council Intermediate Scholarships Examination in May 
next. The qualifications of means and residence attached to the Council’s 
Scholarships will not apply to the Company's Scholarships. Forms of entry 
may be obtained from the CLerk to the Drapers’ Company, Drapers’ Hall, 
Throgmorton Street, E,C, 


NORTHERN POLYTECHNIC 


INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R 
LONDON Verne AND ENGINEERING 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 


ENGINEERING. 
Lab ies for El y, Advanced and Honours student 


exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure . 
— Chemistry and Physics, and Engineering, in rooms special! 
adapted for this purpose. . 

Full particulars at the Institute or sent on receipt of postcard. 
REG. S. CLAY, D.Sc., Principal. 


BEDFORD COLLEGE FOR WOMEN 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


The EASTER TERM begins on THURSDAY, APRIL 27, 1905. 

The College provides instruction for Students preparing for the Uni 
versity of London Degrees in Arts, Science, and Preliminary Medicine 
also instruction in subjects of General Education. 

There is a Hygiene Department and an Art School. 

STUDENTS CAN RESIDE IN THE COLLEGE. 

Particulars on application to the PRINCIPAL. 

Two Entrance Scholarships, each one tenable for three years at Bedfor: 
College for Women, will be offered for competition in June, 1905. 

DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 

Students are admitted to the Training Course in October and January. 

Two Scholarships, each of the value of £10, will be awarded for th 
course of Secondary Training beginning in October, 1905. 

Applications should reach the HEAD OF THE TRAINING DEPARTMEN 
not later than July 7, 1905. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will begin on May 1, and Students the: 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £360 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship 

The Governors have opened AN ADDITIONAL 50 BEDS’ on the Medical 
side of the Hospital. 

The numerous Hospital Appointments in both special and genera! 
departments are open to Students without charge, and the holders of 
Resident Appointments are provided with board and lodging. 

The Dental School provides the full Curriculum required for the L.D.S. 
England. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents in the College, &c., 
apply personally, or by letter to the Dean, Guy’s Hospital, London 
Bridge, S.E. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
FACULTY OF MEDICINE. 


The SUMMER SESSION begins on WEDNESDAY, APRIL 26. 
The work is arranged so that a Student may advantageously begin hi. 
Medical Curriculum then. 
The Bucknill Scholarship and four Entrance Exhibitions will be awarde:! 
in October. 
Full information may be obtained from either of the undersigned. 
SIDNEY MARTIN, M.D., F.R.S., 


ean of the Faculty. 
WALTER W. SETON, M.A., Acting Secretary. 


THE VICTORIA 


UNIVERSITY OF MANCHESTER. 
FACULTY of MEDICINE 


(including the DENTAL, PHARMACEUTICAL and PUBLIC 
HEALTH DEPARTMENTS). 


The SUMMER SESSION will commence on Tuesday, April 25. The 
registration of Students will begin on this day at 9.30 a.m. and will be 
continued during the week (Saturday excepted). 

PROSPECTUSES, giving full information as to courses of study fo: 
the MEDICAL and DENTAL DEGREES and DIPLOMAS, &c. 
will be forwarded on application to the Registrar. 
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BOARD OF EDUCATION, AUCKLAND, 
NEW ZEALAND. 
DEPARTMENT OF TECHNICAL EDUCATION 
AND MANUAL TRAINING. 


immediate applications are invited for the following appointments :— 
(:) TEACHER of WOODWORK for the THAMES MANUAL 
RAINING SCHOOL. Candidates must have had experience in teach- 
; Woodwork in primary schools, and, if possible, be qualified to give 
truction in evening technical classes in some such subjects as Pattern- 
king, Machine Drawing, Steam, Practical Mathematics, &c. Salary, 
£.00 per annum for at least three years ; second class passage paid. 
2) TEACHER of WOODWORK for the WHANGAREI MANUAL 
(RAINING SCHOOL. Candidates must have had experience in teach- 
; Woodwork in primary schools, and, preferably, be qualified to give 
truction in evening technical classes in some such subjects as Building 
Construction, Carpentry and Joinery, Practical Geometry, &c. Salary, 
{200 per annum for at least three years ; second class passage paid. 
3) TEACHERS of COOKERY (2) for THAMES and WHANGAREI 
\\ANUAL TRAINING SCHOOLS. Candidates must have had experi- 
ein teaching Cookery in primary schools, and, preferably, be qualified 
sive instruction in evening technical classes in some such subjects as 
undrywork, Dressmaking, Millinery, &c. Salary, £160 per annum for 
‘east three years ; second class passage paid. 
)) MASTER for HAND-AND-EYE TRAINING and ART SUB- 
«CTS. Applicants must possess Art Master’s Certificate, and have had 
perience in teaching Art subjects. They should also have paid special 
tention to subjects of Hand-and-Eye Training such as are taught in the 
tandards of the English Primary Schools. Salary, £200 per annum for 
| least three years ; second class passage paid. 
Full particulars can be obtained by sending ped add d foolscap 
envelope to the undersigned, 
cfo THE AGENT-GENERAL FOR NEW ZEALAND, 
13 Victoria Street, 
Westminster. 


GEORGE GEORGE, F.I.C., F.C.S., 
Director of Technical Education and Manual Training. 
Auckland, N.Z., 
February 16, 1905. 


EGYPTIAN GOVERNMENT 
SCHOOLS. 


In view of the extension of Secondary Education in Egypt, applications 
are invited for new ASSISTANT-MASTERSHIPS in Secondary Schools 
under Ministry of Public Instruction. Masters to begin work in September, 
in Cairo or Alexandria, and to teach in English exclusively. Over 400 boys 
in each school, mainly Mohammedans. In the case of one of the Masters 
now required, the subject mainly essential is Science (Experimental Physics 
and Chemistry) ; six of the new Masters will be principally engaged in 
teaching Mathematicr (Arithmetic, Geometry, and Pm 2 9 the others will 
be concerned more particularly with the teaching of English. Candidates 
must be not less than 23 nor over 30 years of age, have a robust constitution, 
and have taken a University Degree in Honours. They must have ex- 
perience as Teachers: preference will be given to applicants who hold a 
Diploma in Teaching. Salary, £295 per annum (£Eg.24 per mensem), 


WELSH INTERMEDIATE EDUCATION ACT, 1880. 


CENTRAL WELSH BOARD. 
APPOINTMENT OF PRACTICAL SCIENCE EXAMINER, 190s. 


The Executive Committee of the Central Welsh Board will shortly 

roceed to the appointment of an EXAMINER of Practical Work in 

HYSICS. 

The Examinations will take place between June 19 and July 8, 1905. 

Preference will be given to candidates who have had experience in 
Secondary Teaching. Women will be equally eligible with men. 

Applications for further particulars as to duties and remuneration should 
reach the undersigned not later than Saturday, the rsth instant. 


OWEN OWEN, Chief Inspector. 
Central Welsh Board Offices, 
Cardiff, 
April 5, 1905. 


SECOND MASTER required for important 


Grammar School.—Science and Maths. essential. Candidates must 
be University men, and have had successfulexperience, Salary, £180. 
For particulars of the above and other Science and Mathl. posts, 
address Grirritus, SmitH, Power, & Tutorial Agents 
(Estd. 1833), 34 Bedford Street, Strand, London. 


(UNDER THE AUSPICES OF His MajEsty’s GOVERNMENT.) 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNIVERSITY OF LONDON.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HOosPITAL SOCIETY.) 
The next SESSION commences on MONDAY, MAY 1, 1905. 


For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich, 5.E. 
(THEORY AND 


COACH i PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 
Especial Course of Instruction in THERAPEUTICS, PHARMA- 
a and MICROSCOPY for INSTITUTE OF CHEMISTRY 
‘ Mr. FREDERICK DAVIS, The Laboratories, 
(Registered in Column B (Advanced Education), Teachers Registration 
Councii, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


rising to £393 per annum (4Eg.32 per mensem). Allowance for p 
out to Egypt. Teaching hours, on an average, four daily, Fridays only 
excepted. Summer vacation not less than two months. 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before May 15, 1905, marked 
outside “Assistant Masterships,” and addressed to the SECRETARY- 
GENERAL, Ministry of Public Instruction, Cairo, Egypt, to whom 
candidates may apply for further information. 


SCHOOL OF AGRICULTURE, 
GHIZEH, EGYPT. 
JUNIOR LECTURER IN AGRICULTURE. 


Applications are invited for the post of JUNIOR LECTURER in 
AGRICULTURE at the School of Agriculture, Ghizeh, under the Ministry 
of Public Instruction. 

Candidates must be not less than 23 nor over 33 years of age, have a 
robust constitution, and possess a University Degree or College Diploma in 
Agriculture. Preference will be given to applicants having experience of 
Agricultural Practice and Teaching. In addition to Agriculture, the 
Lecturer appointed will be saguel to teach elementary Agricultural 
Botany and Entomology. se 

Salary, £295 per annum (£Eg.24 per mensem), rising to £393 per annum 
(4Eg.32 per mensem). Allowance for passage out to Egypt. . 

Applications, with full statement of qualifications, and accompanied by 

opies only of testimenials, must be sent in before May 4, 1905, to . 
Mackenzig, Esq., D.Sc., Principal, School of Agriculture, Ghizeh, Egypt, 
\o whom candidates may apply for further information. 


HEADMASTER Wanted, Grammar School 
near London. Fixed Stipend, £150. Capitation Fees and House. 
SEVERAL GOOD POSTS IN 
SCIENCE AND MATHEMATICS Vacant. 
ORELLANA & 

80 Wigmore Street, Cavendish Square, London, W. 

(late of 44 Old Bond Street). 


UNIVERSITY OF LONDON. 
S.E. AGRIC. COLLEGE, WYE, KENT. 


An ASSISTANT CHEMIST is required. Commencing salary, £100 
p.a. (with board and rooms or allowance for same). For particulars apply 
to the SECRETARY. 


APPLICATIONS are invited for the First 


European Professorship (Physics) at Meerut College, Northern India. 
Salary, £320 per annum (£50 passage-money). Candidates should be 
University graduates, under 30 years of age, and unmarried. For 
particulars apply to Professor WorTHINGTON, Mohuns, Tavistock. 


THE HOLBURNE OF MENSTRIE 
MUSEUM, BATH. 


Wanted, an experienced CURATOR, single man, or married but without 

icumbrances, to take charge of the Museum, consisting of Antique Plate, 
Vaintings, China, and other Works of Art. He will be required to reside 

ithe premises. The Trustees are prepared to offer £150 per annum with 
urnished rooms. Applications to be made by letter only, and sent to the 
Museum, Charlotte Street, Bath. J 

N.B.—The Trustees can only communicate with a selected number of 
applicants, 


Vacation employment required by Analyst, 
Ph.D., F.1.C. Used to teaching and to literary work of scientific 
character, also to typewriting, photography, glass-blowing, and 
research. Own appliances. Small remuneration accepted. Easter to 
July.—Apply ‘‘ Bera,” c/o Nature. 


For Sale.—Extensive Collections of British 
Lepidoptera, Coleoptera, Tropical Butterflies, Cabinets, &c. Correctly 
named type collections at very moderate prices.—Particulars from 
A. Forp, Hillside, Sunnyhill, Pokesdown, Bournemouth. 
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For charging any class 
of Accumulators, direct 
from alternating mains. 
Works on any periodicity 
or voltage. Action abso- 
lutelyinfallible.No moving 
parts. High efficiency. 
Requires no attention. 


ALUMINIUM RECTIFIERS. 


Made in Four sizes, to charge 
from } to 6 Amperes, 
17s. 6d. to £8 8s. 


For PARTICULARS WRITE 
OR CALL 


STEWART, LIVETT & CO., 62 Theobalds Road, London, W. 


(POUR MINUTES’ WALK FROM HOLBORN TOWN HALL ) 


This tube was 
awarded a Gold 
Medal at St. Louis 
Exhibition, 1904. 


SPECTRUM 
ANALYSIS. 


Specially adapted for the New Gase: 
Argon, Helium, &c., either singly or in 
combination. Shows the Spectrum of 
any Gas to a degree never before 
attainable. 


am See eulogistic report after test, Nature, March 0, 
page 448. 


A. GALLENKAMP & CO., LTD., 
19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C. 


Rare Chemicals, 
Rare Metals, 
Rare Minerals 


: For Laboratory, Scientific, and all other 
purposes. 


RADIUM SALTS & RADIO-ACTIVE PREPARATIONS. 
CALCIUM METAL, 1/6 oz.; 20/- Ib. 
Price List on Application. 


HARRINGTON BROS., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, 
LONDON, E.C. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
and 8 inches in diameter. 

t begins to liquefy air in from 6 to 10 minutes after the admission of air 
- from 150 to 200 atmospheres pressure, making over a litre of liquid pe: 
our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 


GLEW’S SCINTILLOSCOPE 


(PATENT). 

Shows a magnificent display of scintillations, 
showers of sparks, direct from the mineral Pitch- 
blende, Radium, Polonium, Uranium, Thorium, or any 
radio-active substance, even a Welsbach mantle con- 
tains sufficient Thorium to excite the very sensitive 
screen of the Scintilloscope, which is far more sensi- 
tive than the Spinthariscope. The Scintilloscope 

> rivals the most delicate Electroscope as a detector 
\f Alpha rays. 

The eye sees an inexhaustible shower of stars of 
white light, giving a very realistic idea of the ceaseless 
activity of these marvellous substances which are pro- 

ducing the terrific bombardment causing this beautiful display. 

See Nature, September 29, page 535. 

Glew’s Scintilloscope Superior Lens, with Extra-sensitive Pitchblende and 
Polonium Screens, giving brilliant effects, Complete, 7s. 6¢., Post free, 
U.K. Foreign Postage extra, weight 2 ounces. 

Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7s. 6d. each, according to size. 

Radio-active supplies of every description, on Sale or Hire. Radium 
Bromide, 1,800,000 units on bire for lectures. 


F. HARRISON GLEW, Radiographer (Silver Medallist, Paris, 1900), 
156 Clapham Road, London, S.W. 


JAMES SWIFT & SON, 


Opticians. 
“THE DISCOVERY.” 


Thisis the latest STUDENT'S MICRO- 
SCOPE made by J. S.& S., and was 
the selected Instrument for the 
Laboratory of the ship Discovery, of 
the Antarctic Expedition. It is fitted 
with J. S. & S. new patent fine ad- 
justment, 2/3” and 1/6” Objectives, 
tris Diaphragm and one Ocular. 


In Case, £6 : 15 : O 
Prospectus free by post. 
UNIVERSITY OPTICAL 
WORKS, 

81 TOTTENHAM COURT 
ROAD, LONDON. 


MANUFACTURERS CATALOGUES 
OF FRLE. 


ELECTRICAL TESTING INSTRUMENTS. 


DuRHAM House, Nortu SIDE, 
CLAPHAM COMMON, LONDON, s.W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 

al, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


IF YOU WANT TO SAVE TIME AND MONEY 


use the BLACK AUTOCOPYIST, the best duplicating apparatus on 
the market, producing 200 superior black copies by writing or drawing the 
original on ordinary paper, using any pen. 


Circulars, Price Lists, ‘Plans, Diagrams, Specifications, Music, &c., 
reproduced equal to lithography. 
Write for Specimens, &c., or call and see this useful Invention, 
AUTOCOPYIST CO. (Dept. 
64 Queen Wictoria St., London, E.C. 
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JBE Current on minimum F I R E oO F F E. 


monthly balances when not drawn below £100. 19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 

Deposits. 24% Interest allowed on Deposit Accounts. ESTABLISHED 1782. 
Advances made. Stocks and Shares bought and sold. Moderate Rates. Absolute Security. Blectric 
Apply C. F. Ravenscrort, Secretary, Lighting Rules Supplied. Liberal Loss Settlements. 

7 Southampton Buildings, High Holborn, W.C. Prompt Payment of Claims. 

With 30 Original Illustrations. Price 2s. 6d. 656,000,000. 

ase: The HYGIENE of the MOUTH NOW READY. 

sr A Guide to the Prevention and Control of Dental Diseases. 

for: Oy R. DENISON PROLEY, With Illustrations, 2s. 6d. net, by post 2s. 9d. 


Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 


Tne DISEASES of CHILDREN’S TEETH 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


-C. BOOKS AT GREATLY REDUCED PRICES. THEIR EMPLOYMENT in CANCER and 


PUBLISHERS’ REMAINDERS. other DISEASES. 
N. New Annual Catalogue (including many SCIENCE books) BY 
Now Reedy, and sent post ee on application. RICHARD J. COWEN, L.R.C.S.I., L.R.C.P.I., &. 
ap H. J. GLAISHER, Remainder and Discount Bookseller, 
_ 57 Wigmore Street, London, W. London: H. J. GLAISHER, 57 Wigmore Street, W. 
SECOND-HAND 
‘a TELESCOPES, FOREIGN SCIENTIFIC BOOKS 
in. 
6 prism SPECTROSCOPE by Browninc ... ... £20 and Periodicals | promptly supplied at lowest rates. 
POWELL & LEALAND, Ni h £28 10s. 
tus, 
ZEISS iVa ZEISS Via 3 4, £10 CATALOGUES POST FREE ON APPLICATION. 
ebruary List, including many others inds, t fre ‘AT Qn Lt R 
D, 59 CASTLE STREET EAST, OXFORD STREET, LONDON, W. 
é 
Price Pp. xii 179 
3- ELEMENTARY MICROSCOPY. 
net. By F. SHILLINGTON SCALES, F.M.S. IMustrations 
“This is an admirable work containing exactly the information required by everyone who have occasion to use the micro- 
scope as an instrument of research. The volume contains much that ought to be, but is not, known to many who regard 
themselves as expert microscopists, and a more practical handbook on the microscope does not exist." —Pharmaceutical Journal. 
q London: BAILLIERE, TINDALL AND COX, 8 Henrietta Street, Covent Garden. J 
APRIL NUMBER NOW READY. 
THE SCHOOL WORLD. 
4 A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
> SIXPENCE MONTHLY. YEARLY VOLUME, 75. 6a. NET. 
PRINCIPAL CONTENTS FOR APRIL. 
> Studies in School Management. IV. Organised Games in connection with the Large Day School. By R. Cary Gilson, M.A.— 
The Biological Side of Nature Study. I. Plant Life. By Oswald H. Latter, M.A.—A School Fire Brigade. I. 
Fire Appliances. (lIllustrated.) By C C. Carter, M.A.—Secondary Education in Rural Districts. The Cambridge 
and County School. By Cloudesley Brereton, M.A.—The London Scholarship Scheme.—Secondary Schools and the 
Universities. III. The University of Cambridge.--The Study of Tennyson’s Poems. (Comc/uded.) By Laurie Magnus, 
is M.A.—The Training of Secondary-School Teachers at the Universities. The University of Wales.—Experimental 
Geography. III. Rain and Rainfall. ie ag “oan By A. T. Simmons, B.Sc., and Hugh Richardson, M.A.—The 
ry Education of Intending Pupil Teachers. By the Rev. E. F. M. MacCarthy, M.A. The Use of Calcium in Lecture- 
on Table Experiments.—Oxiord Lo¢al E tect nad Set Subjects for 1906.—Correspondence: The Use and Abuse 
the of Graphs. By H. S. Hall, M.A.—Constructions in Geometry. By E. Budden, M.A., B.Sc. 
MACMILLAN AND CO, LIMITED, LONDON. 
RECENT & COMING ECLIPSES. 
BY 
Sir NORMAN LOCKYER, K.C.B., F.R.S. 
9 9 
, Second Edition, containing an account of the Observations made at 
: Viziadrug, in India, in 1898, and of the conditions of the Eclipses 
visible in rg00, I90r1 and 1905. 6s. net. 
MACMILLAN AND CO., LIMITED, LONDON. 
c. 
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The SANITAS ELECTRICAL GO., Lto. 


Complete 


X-Ra 
Installation, 
showing 

** Wodal 
Motor Mercury 
Interruptor, Coil 
on Switchboard, 
and Switch-table 
from which both 
X-Ray and 
High-Frequency 
Outfits are 
perfectly 
controlled in 
every detail. 


LARGE 
INDUCTION 
COILS FOR 
RESEARCH 
WORK 

a Speciality. 


Also MANUFACTURERS of 

HIGH- eeeeeert APPARATUS of various patterns. 

LIGHT BATHS of all kinds, Cabinet, Reclining, Portable Baths, with 
. adh colour arrangements, with Incandescent and Arc Lamps, &c., 
with Arc-Light Projector for simultaneous local treatment. (Combined 

DR. SCHNEE’S PATENT 4-CELL BATH Patent.) 

NEW PATENT SHENTON-SANITAS X-RAY COMBINATION 
OPERATING TABLE. 

TRIPLET” and DERMO” with Carbon and Iron Elec- 
trodes for ‘‘ Finsen” Treat 

VIBRATORY AND PNEUMATIC MASSAGE APPARATUS. 

area FOR 3-PHASE SINUSOIDAL AND ALL OTHER 


ENTS. 
PORTABLE CAUTERY TRARSPOREER, with Terminals for 
, &c., taking only 2 Ampéres from 200 Volt s Continuous Main. 
MULTINEBULIZER, ELECTRO- MAGNETIC AND SWEDISH EX- 
ERCISE APPARATUS, &e., &e. 


33 & Ta, SOHO SQUARE, LONDON, W. 


WITH ENHANCED STEREOSCOPIC EFFECT. 
x6, £6 O 0.) 
<8 £610 0.) FOR TOURISTS. 


SPECIAL TYPES FOR HUNTING, MARINE 
WORK, &c. 


Iilustrated Pamphlet, ‘‘Tn,’”’ Post Free on Application. 


CARL ZEISS, 


LONDON: 29 Margaret St., Regent Street, W. 
Berlin, Frankfort 0/M, Hamburg, Vienna, St. Petersburg. 


REYNOLDS & BRANSON, 


Sole authorised makers of the STROUD & RENDELL 
LANTERN, as made by us for the leading Universities. 


NEW SCIENGE LANTERN for 1905. 


A reliable Lantern for all purposes, made entirely of Copper 
and Polished Brass. It presents a very attractive appearance. 


The optical parts are carefully selected, and of superior quality. 
The open stage is well suited for shewing apparatus. 


PRICE With 
£4 10s 4in. Condenser 
and Compound 
LANTERN Objective. 
ONLY. 6” or 9” focus. 


NERNST BURNER, extra, rom 19/6. 
LIME-LIGHT BURNER, extra, from 7/6. 
ARC LAMP, extra, from 30/- 

Delivery from Stock. 


The above Lantern can be supplied fitted complete as a 
STROUD & RENDELL LANTERN, all in Metal or Wood, 
complete with Prisms, £8. 


Write for Particulars, also Catalogue of Lantern Slides. 


MR. EDWARD ARNOLD'S NEW BOOKS. 
THE EVOLUTION THEORY. 


By AUGUST WEISMANN, 
Professor of Zoology in the University of Freiburg. 
TRANSLATED BY 
Professor J. ARTHUR THOMSON and MARGARET THOMSCN. 


Two volumes, Royal 8vo. With many Hlustrations. 32s, net. 


ASTRONOMICAL DISCOVERY 


By HERBERT HALL TURNER, D.Sc., F.R.S., 


Savilian Professor of Astronomy in the University of Oxford. 
With Illustrations and Diagrams. Demy Svo. 10s. 6d, net. 


THE CHEMICAL SYNTHESIS 
OF VITAL PRODUCTS, 


And the Inter-Relations between Organic Compounds. 
By R. MELDOLA, F.R.S., Y.P.C.S., F.1.C., &c., 


Professor of Chemistry in the City and Guilds of London Technical College, 
Finsbury. Super | Roy al8vo. 21s, net. 


THE BECQUEREL RAYS 
AND THE PROPERTIES OF RADIUM. 


By the Hon. R. J. STRUTT, 


Fellow of Trinity College, Cambridge. Demy 8vo. With Diagrams. 
8s. 6d. net. 


AN INTRODUCTION TO 


THE THEORY OF OPTICS. 


By ARTHUR SCHUSTER, Ph.D., Sc.D., F.R.S., 


Professor of Physics at the University of Manchester. 


Demy 8vo. 
With numerous Diagrams. 15s. net. 


14 Commercial Street, LEEDS. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 
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SENSITIVE 


MIGRO- -ELECTROSCOPE 


as designed and used by 


Mr. €.T. R. WILSON, F.R.S., 


for detecting and estimating 
traces of 


RADIO-ACTIVE 


SUBSTANCES. 


Price of Instrument 
without Microscope, 


’ Stand with Clip and | 


Table and 3 Way 
Switch, 


£1 12 O. 


Microscope & Cradle. 
£4 13 O. 


Full particulars on 
application to ;— 


The Cambridge Instrument Co., Ltd., 


CAMBRIDGE, ENGLAND. 


AUTOTYPE. 


SWARMEWA 


The 


Autotype 
Carbon 
Process 


ae 


a All Essential Materials : 


ory 
HALF PLATE of 
Se. od. 
WHOLE PLATE, 


4s. Od. 
- Post Free . 


| ~ 
4 4 


The Autotype Company, 
74, New Oxford Street, 


LONDON, W.C. 


(THE FINEST RESULTS ON 


AUTOTYPE 


MARCONI'S WIRELESS 


TELEGRAPH COMPANY, 


Manufacturers of 


BLECTRIGAL INSTRUMENTS 


of all kinds for 


LABORATORY WORK, 


of the highest degree of efficiency 


at moderate prices. 


ILLUSTRATED PRICE LIST POST 
FREE ON APPLICATION, 


London Office: 18 FINCH LANE, E.C. 
Works: CHELMSFORD. 


ALSO AT 


BRUSSELS, PARIS, ROME. 


TISSUES 
DR. BIRCH’S PATENT 
RECORDING DRUM. 
NEW IMPROVED MODEL, 
RUNNING IN BALL BEARINGS. 
This is beyond doubt the best 
drum for Physiological Work, &c. 


Can be used equally well either 
horizontally or vertically. 


These are the recognised stan- 
dards used by all the ae 
Universities, Colleges, &c., 
Great Britain and abroad. 

Also other Physiological Appar- 
atus, manufactured solely by :— 


A. KERSHAW, 
DORRINGTON ST., LEEDS. 


Contractor to H.M.'s Government. 


GEISSLER TUBES, 


Any pattern or araren made to order. 
A. C. COSSOR, 54 Farringdon Road, London. Telephone: 10547 Centra 
Gold Medal awarded St. Louis Exhibition, 1904. 


For Photography Unsurpassed for fine definition. 


Coxe 


Send a card merely quoting 2121. 


TAYLOR. TAYLOR® HOBSON..L 


STOUGHTON STREET WoRKS, LEICESTER. 
LONDON, 


| 
| 
— WORK ( 
Address .. 
| 
y | 
| 
| 
| 
| 
| | 
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WACMILLAN & LIST. 


_ 1905 ISSUE READY NEXT TUESDAY. 


THE YEAR-BOOK. 


Statistical and Historical Annual of the States of the World for the Year 1909. 
Edited by J. SCOTT KELTIE, LL.D., Secretary to the Royal Geographical Society. 


CROWN §8vo. 20s. 6a. NET 


LANDSCAPE IN HISTORY & OTHER ESSAYS. 
By Sir ARCHIBALD GEIKIE, D.C.L., F.R.S. 


8vo. 8s. 6d. net. 


A MANUAL OF QUATERNIONS. 


By CHARLES JASPER JOLY, M.A., D.Se., F-R.S., See. R.LA. ; 
Fellow of Trinity College, Dublin ; Andrews’ Professor of Astronomy in the University of Dublin, and Royal Astronomer of Ireland. 
8Svo. 10s. net. 


By H. S. HALL, M.A., and F. H. STEVENS, M.A. 


LESSONS IN EXPERIMENTAL AND PRACTICAL 
GEOMETRY. 


By H. S. HALL, M.A., and F. H. STEVENS, M.A. Crown 8vo. 1s. 6d. 


NATURE.—“ The subject is treated in the masterly way that is found in the mathematical text-books of these writers. 
Young pupils are fortunate who obtain their first notions of geometry from a course such as the one outlined in its pages.” 


AN INTRODUCTION TO THE CALCULUS. 


BASED ON GRAPHICAL METHODS. 


By GEORGE A. GIBSON, M.A., F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical Cullege. 
Crown 8vo. 3s. 6d. 
SCHOOL WORLD.—* The book is full of interest, both on account of the many interesting problems in which it abounds, 
and because it contains several methods of treatment which are not found in the wel text-books.” 


ELECTROMAGNETIC THEORY OF LIGHT. 


By CHARLES EMERSON CURRY, Ph.D. 
Part Il. 8Svo. 12s. net. 


THIRD EDITION. Entirely Re-written and Enlarged. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, 
FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M.A., F.1.C., &c. With 88 Illustrations and Numerous Tables. In 2 Vols. 
Medium 8vo, gilt tops, 36s. net. 
NATURE.—‘‘ The standard English book of reference on the subject.” 


THE LABORATORY COMPANION TO FATS AND OILS INDUSTRIES. By 


Dr. J. LEWKOWITSCH, F.I.C., F.C.S. 8vo. 65. net. 
NEW EDITION REVISED IN ACCORDANCE WITH THE FOURTH GERMAN EDITION. 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF AVOGADRO’S 
RULE AND THERMODYNAMICS. By Professor WALTER NERNST, Ph.D., of the University of Gottingen. 
8vo. 155. net. »*» The revision of this standard treatise has been executed by Dr. R. A. LEHFELDT. 

JOURNAL OF THE SOCIETY OF DYERS AND COLOURISTS.—* To the student of chemistry this treatise forms 
an inexhaustible mine of information, from which may be extracted the arguments and evidence bearing upon all phases of 
chemical theory.” 


THE SPIRIT OF ORGANIC CHEMISTRY. An Introduction to the Current 


Y Literature of the Subject. By ARTHUR LACHMAN (B.S. Calif.; Ph.D. Munich), Professor of Chemistry in the 
University of Oregon. With an Introduction by PAUL C. FREER, M.D., Ph.D., Professor of General Chemistry in 
the University of Michigan. Extra Crown 8vo. 6s. 6d. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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mic ROLOCICAL LABORATORY AND SCHOOL OF NATURAL SCIENCE. 
RATIS AND POST FREE. 

Scientifically pt Catalogue of Megascopic and Microscopic 
Spe mens is now being prepared. Gentlemen are invited to send in their 
app!ications without delay, as only 5000 copies will be issued. 

S. uple Slide of expertly prepared ROCK SECTION, 1/-, post free. 

Metals, expertly po for Microscope, 
, from material supplie 
LESSONS IN PRACTICAL. LITHOLOGY BY CORRESPONDENCE. 
vacancy for one Geological Student, desirous of passing with high dis- 
tir ion in University or Civil Service. Small premium. Pocket-money 
all ved. Apply:— Tue Director, MicroLocicat LasoraTory, 
, ASPENLEA ROAD, HAMMERSMITH, LONDON, 


MINERALS, ROCKS, FOSSILS. 


Age stock of BRITISH AND FOREIGN MINERALS always on view 
CORNISH MINERALS 
A SPECIALITY. 
ial display for Teachers and Students on Saturdays. 


RICHARDS’ SHOW ROOMS, 
*" Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


“MIGROSCOPIGAL PETROGRAPHY. 


ntlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


v being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half- Tone Plates, and also Four actual Rock Sections. 


Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curivs. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


w. 


Open till 7 p.m. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, 

onium; "Hormi bora (preserved); Leptoplana; Lineus, mph 

Nereis, Aphr Arenicola, Lanice, Terebella; Lepas, Ba 

Gammarus, Ligia sis, Nebalia, Carcinus; Patella, Buccinum, Eledone,' 

Pectens Bugu ag risia, Pedicellina, Holothuria, Asterias, Echinus. 

Ascidia, Salpa preserved), Scyllium, Raia, &e., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


THE NEW COLLECTION OF 


‘6 SPECIMENS AND SLIDES OF ROCKS, 


according to H. ROSENBUSCH: “ Elemente der 
Gesteinslehre, 2d ed. 1901.” 


Accompanied by a text-hook : ‘‘ Practical Petrography,” giving a short 
description of the polarizing microscope and its application, and also of the 


| macroscopical and microscopical. features of every specimen of this collec- 


tion, by Professor Dr. K. Busz of the University of Miinster. This 
collection is intended for the practical use of students, and contains typical 
representatives of all important types of rocks; it is composed of 277 
massive rocks (94 deep-seated rocks, so dike rocks, 133 volcanic rocks), 
28 sedimentary, and 31 crystalline schists. Out of it two smaller collections 


| of 250 and 165 specimens have been selected. The prices are as follows :— 


Collection I. 336 Specimens of Rocks 380 Marks. 
Ia. 336 Slides .. 420 
om Il. 250 Specimens of Rocks 
Ila. 250 Slides .. : - 
hh Specimens of Rocks > 
“s Illa. 165 Slides .. 205 oe 
COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 


PURCHASED FOR CASH OR EXCHANCED. 


The fifth edition of Catalogue No. 4, Petrography, has just 
been published (210 pages), and will be sent free of charge on 
application. 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 
SPECIAL SHOW-ROOM FOR CABINETS. 
N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &e., Preserved and Besated by First-class 
Workmen true to Natu 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, Ww.c. 


(Five Doors hen Charing Cross.) 
pe Our Catalogue (96 pp.) Post free on application. 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &e. 


The following animals can always be supplied, either living } | 


COLLECTIONS IN POLISHED DEAL BOXES. 
25 Spacaens, 5/6; 50 do., 10/6; 100 do., 2i/-; 200 do., 42/- 
| Coal Measure 4 - and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-cap 
Boxes, Models of Crystals, &c., 


NEW CATALOGUE POST FREE. 


_, THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


‘ommunications to the Editor. 
SUBSCRIPTIONS TO ‘‘ NATURE.” 


NOTICE.—Advertisements and business letters for' Nature should be addressed to the Publishers; Editorial 
The telegraphic address of Nature is ‘‘ Puusis,’? LONDON. 


s. Praces ABroap:— s. d. 

Yearly .. 1 8 o Yearly . r10 6 
‘alf-yearly 14 6| Half-yearly 6 
arterly Quarterly o 8 


CHARGES FOR ADVERTISEMENTS. 

£4. d. 

*Three Lines in Column 6 | Quarter Page, or Half 

o| aColumm . ... 328 © 
ne Sixteenth Page, or ig th Co = ° 

One Eighth Page, aqua Halfa Page, oraColumn 3 5 o 

6| Whole Page , 6 60 


Column 


4s. a. 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited, 
OFFICE: ST. MARTIN’S STREET, LONDON, 


WC. 
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A RECENT COMMENT UPON 


The SYTAM SYSTEM 


“Your System will assuredly revolutionize 
the present method want of method— 
in fitting up Laboratories, Libraries and 
Offices.” 


The Sytam Bottle Eleme=t. 


This Bottle Element is sub- 
stantially a Drawer, and is 
operated as such. It can be 
placed in a cupboard or under- 
neath a bench or table, or several 
can be supplied ina suitable 
outer casing to form a complete 
cabinet. 

One hundred 4 oz. bottles 
occupy less than 1 sq. ft. of wall 
space, each bottle is instantly lo- 
cated, removed or replaced, and 
any size from 4 0z. to a Win- 
chester can be accommodated 
in one and the same element. 

PRICES— 


Single Element, without 
shelves, £1 0 0 


Ditto, with complete fittings, 
£1 15 0. 


Standard Cabinet of 6 Elements 
variously extra, 


Patent No, 7453. 


The Sytam System is also applied to the storing and 
classifying of Books, Pamphlets, Manuscripts, and all other 
Documents, Specimens, &c. 


FOR PARTICULARS APPLY TO 


THE SYTAM FITTINGS CO., 
18 & 19 BASINGHALL BUILDINGS, LEEDS, 
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TOWNSON_& MERCER. 
EsTABLISHED 1798 (OVER A CENTURY). 


RETAIL—8Q BiSHOPSCATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. 


Scientific Apparatus Manufacturers and Laborato. 
Outfitters to the Home and Colonial Departments >»; 
H.M. Government, Scientific Institutions, Collegé¢s, 
and the various Industries throughout the World 


NEW INCLINED PLANE. 


designed by 


W. J. WOODHOUSE. 
25/- 

This Plane is made of polished mahogany, wit! 
brass supports and pegs to vary the angle o: 
inclination. 

The centre is cut away so that the force ea» 
be applied parallel either to the base or plane. 

The roller runs on glass tube, thus reducin:; 
the friction to a minimum, and the plane can be 
raised at right angles and used as an ordinar) 
pulley, if desired. 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C. 


LATEST IMPROVED 


CONDENSER. 


Overcomes the many disadvantages of 
previous patterns. which militate to a 
great extent their usefulness and gen- 
eral adoption in laboratories. 


Patent applied for. 


Answers equally well for distillations with direct 
steam, ordinary distillations, or under reduced 
pressure. Easily cleansed by removing inner con- 
densing tube. 

In case of breakage (chances of which are re- 
duced to a minimum), any part may be readily 
renewed at very small cost, or, in fact, replaced 
from the stores of any ordinary laboratory. | 

May be used in any position, with or without 
vacuum. 

Takes less than one-third the bench room of an 
ordinary Liebig type condenser. 


For distillations under reduced pressure, where 
fractions bave to be separated, the fractionating 
end (as shown in Fig.) will be found extremely 
useful and convenient. 


Condenser, &/G; Fractionating End, 10/6; 
Complete Apparatus (as shown), i=, 
SOLE MAKERS— 


Cc. E. MULLER, ORME & CO., Ltd., 


THE STEREOSCOPIC COMPANY’S 


ARTIST'S REFLEX 
CAMERA. 


The finest possible instru- 
ment for all practical . . 
_ purposes, embodying every 
scientific requirement. . . 


The Ideal Camera for 

BIRD PHOTOGRAPHY, NATURAL HISTORY 

SUBJECTS, PORTRAIT AND FIGURE STUDIES, 
ARCHITECTURAL & GENERAL WORK. 


Write for full particulars from .. . 


106 & 108 REGENT STREET, W., 
or 54 CHEAPSIDE, E.C. 


ESTABLISHED OVER 60 YEARS. 


148 HIGH HOLBORN, LONDON. 


Printed by RicHarD CLay AND Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in fhe City of London, and published by Macitca. 
anv Co., LiMiTED, at St. Martin’s Street, London, W.C., and THe MacmiLLan Company, 66 Fifth Avenue, New York.—Txurspay, April 6, 1905. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorDSWORTH. 


No. 1850, VOL. 71] THURSDAY, APRIL 13, 1905 [Price SIxPENCE 

"Registered as Newspaper at the General Post Office.] {All Rights are Reserved. 
The “NEWTONIAN” REYNOLDS & BRANSON, ‘td. 


fee NERNST ELECTRIC LAMPS LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


ueiny FOR OPTICAL LANTERNS. 


THE LATEST 
AND BEST 
PATTERN. 


Can be worked from any House Supply. Complete with 
Spirit Lamp, 9 feet of Double Cable, and all Connections. <= 
With Single Filament .. .. .. 25s. CHEM 
ICAL AND PHYSICAL BENCH, illustrated above, as supplied 
With Triple Filament... rip - 50s. to National Physical Laboratory, Teddington, fitted for Gas, Water 
On a 200-Volt Circuit the Triple gives 1000 Candle-power and Electricity. 
nominal. Catalogue of Chemical and Physical Apparatus, 350 fp. and 1200 


Illustrations, free on application. 


NEWTON & GO., 3 FLEET STREET, LONDON. | 
NEGRETTI & ZAMBRA’S . 


TH E N E W B O O K SELF-RECORDING 


PRIGE ONE SHILLING. METEOROLOGICAL INSTRUMENTS. 


Containing an onfes description of the principles: and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
chief types are discussed and compared by means of 
original diagrams. Also an ——— on the Gauss 
ry and on a new Fee Eb ens testing. The book 

s en 


“PHOTOGRAPHIC LENSES: 


A SIMPLE TREATISE.” : = ; 
By CONRAD BECK and HERBERT ANDREWS. THE NEW PATTERN COMBINED BARO-THERMOGRAPH. 


The above instrument combines in one apparatus the Recording Baro- 


POST FREE 1/3 meter and Recording Thermometer, giving thus on.one and the same chart 


continuous records of the atmospheric pressure and temperature for seven 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. days. 

Illustrated Price Lists of Self-Recording and other Scientific 
EDITION DE LUXE, 3/6 POST FREE. Instruments Post Free to all parts of the World. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, and 122 REGENT STREET. 


ACMILLA 
5, 1905. 
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OPTICAL GONVENTION, 1905. 


President: 
Dr. R. T. GLAZEBROOK, M.A., F.R.S., 
Director of the National Physical Laboratory. 
Vice- Presidents: 
Sir WM. pe Wivevestiz Asney, K.C.B., D.C.L, F.R.S. 
Tue Ricur Hon. Tue Lorp Biyruswoop. 
Sir W. H. M. Curistiz, K.C.B. M.A., F.R.S., 
Astronomer Royal. 
Tue Ricut Hon. Tue Ear or Crawrorp, K.T., LL.D., F.R.S. 
Mr. Tuos, R. Dattmever, F.R.A.S. 
Tue Hon. G. H. M.A., M.P., 
Master of the Worship/ul Co. of Spectacle Makers. 
Sir Howarp Gruss, F.R.S. 
Tue Ricut Hon. Tue Lorp Ketvin, O.M., G.C.V.O., F.R.S. 
Tue Ricut Hon. Tue Lorp Rayieicu, O.M., D.C.L., F.R.S. 
Tue Ricut Hon. Tue Eart or Rosse, K.P., D.C.L., F.R.S. 


HE OPTICAL CONVENTION will be held at the Nortu- 
AmpToON InstiTUTE, CLERKENWELL, E.C., from May 31 to 
June 3, inclusive. 

The object of the Convention is to bring into co-operation those 
interested in Optical Matters, from all sides of the question, theo- 
retical, practical, and commercial. 

‘The mornings will be devoted to papers and discussions on Optical 
subjects. These will be collected in a volume to be issued by the 
Convention. 

There will be an 


EXHIBITION OF OPTICAL & SCIENTIFIC INSTRUMENTS 


of British manufacture, in the large ha! of the Northampton Institute, 
during the Convention, open daily from 12 to 10 p.m. In connection 
with this, a catalogue is in preparation, which will be a useful work 
of reference in regard to instruments m.anufactured in this country. 
The Subscription for Membership of the Convention will be five 
shillings. Applications for membership should be addressed to the 
Hon. Sec., Mr. F. J. Setsy, M.A., Elm Lodge, ‘leddington, 
Middlesex, who will be glad to furnish further particulars if desired. 


ADMISSION to the Exhibition, daily, ONE SHILLING, 
after 7 p.m., Sixpence. 
Tickets admitting to the Exhibition at any time while it is open, 2/6. 


UNIVERSITY OF BIRMINGHAM. 
aculties, 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Speciat ScHoot oF MopERN LANGUAGES. 
DeraRTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Act Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
STUDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


EAST LONDON TECHNICAL 
COLLEGE. 


SENIOR ENTRANCE SCHOLARSHIPS. 


The Drapers’ Company propose to award in June, 1905, Six Senior 
Entrance Scholarships of the value of £40—three fur boys and three for 
girls between 16 and 19 years of age—tenable at the East London Technical 
College, Mile End Road, for three years. ‘I he Scholarships will be awarded 
on the result of an examination to be held by the London Inter-Collegiate 
Scholarships’ Board, full particulars of which, with forms of entry, may be 
obtained from the SecreTary of the Boaid, King’s College, London, 


JUNIOR ENTRANCE SCHOLARSHIPS. 


The Drapers' Company also offer for competition Ten Junior Entrance 
Scholarships, which, in addition to the money value, will entitle the holders 
to exemption from the College tuition fees, value £15 first year, £29 second 
year, and £30 third year. Candidates must be between 15 and 16 years of 
age on September 1, 1905. These Scholarships-will be awarded on the 
London County Council Intermediate Scholarships Examination in May 
next. The qualifications of means and residence attached to the Council's 
Scholarships will not apply to the Company's Scholarships. Forms of entry 
may be obtained from the CLerk to the Drapers’ Company, Drapers’ Hall, 
Throgmorton Street, E.C. 


BIRKBECK COLLEGE. 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 

DAY AND EVENING COURSES. 

. E. Macxenzig, Ph.D., 
Chemistry ~f . Wren, Ph.D., B.A., B.Sc. 
GrirFitus, D.Sc. 
Physics... on Owen, B.A., B.Sc. 
B. W. Crack, B.Sc. 
E. H. 
A. B. Renpie, M.A. Sc. 
Zoology ... one H. W. Unruank, B.A., B.Sc. 
Geolo & Mineralogy ..» Gero. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Parcuin, A.R.S.\i 
RESEARCH in Chemistry and Physics in well ipped lab ies. 


French, German, Spanish, Russian, Dutch, & Italian Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geomet:) 
Building and Machine Construction, Steam, Theoretical and Applic: 
Mechanics, Land and Quantity Surveying, and Estimating. 


Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will COMMENCE on APRIL 26. 

The Hospital occupies one of the finest sites in London, and contains 602 
Beds, of which 540 are in constant use. 

Entrance and other Scholarships and Prizes (26 in number), of the value 
of more than £500, are offered for competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings, and th: 
Athletic Ground. nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 

A Prospectus, containing full particulars, may be obtained from the 


undersigned. 
J. H. FISHER, B.S.Lond., Dean. 


(UNDER THE AusPicEes OF His Majesty’s GOVERNMENT.) 


THE LONDON SCHOOL OF TROPICAL 
‘MEDICINE. 
(UNIVERSITY OF LONDON.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HosPiTAL Society.) 
The next SESSION commences on MONDAY, MAY 1, 1905. 


For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich, S.E. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
‘“*CRAGGS’ RESEARCH PRIZE.” 


A Prize of £50 will be awarded in October to a past or present Student 
of the School who, during the current year (October to October) has made 
the most valuable contribution to Tropical Medicine. The fact of the work 
having already been published will not disqualify. 

Contributions must be written in English. 

Essays must be sent in on or before October 1 next to the Medical Tutor 
who will be glad to afford further information. 

London School of Tropical Medicine, 

Royal Albert Dock, E. 
February, 1905. 


THE VICTORIA 
UNIVERSITY OF MANCHESTER. 


FACULTY of MEDICINE 
(including the DENTAL, PHARMACEUTICAL and PUBLIC 
HEALTH DEPARTMENTS). 


The SUMMER SESSION will commence on Tuesday, April 25. The 
registration of Students will begin on this day at 9.30 a.m. and will be 
continued during the week (Saturday excepted). 

PROSPECTUSES, giving full information as to courses of study for 
the MEDICAL and DENTAL DEGREES and DIPLOMAS, &c., 
will be forwarded on application to the Registrar. 


For other Scholastic Advertisements, see page ccxxiv. 
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Prize 
Competition 


First Prize - Five Guineas 
Second , - Three Guineas 
Third ,  - Two Guineas 
Typewriter 


for 
Beautiful Work. 


Prizes as above are offered by 
Burroughs Wellcome and Co., 


for negatives developed with 

Vann ‘TABLOID’ BRAND 
PYRO-METOL DEVELOPER 

Competition closes May 15, 1905 


Swift, Quiet, and Convenient. Entry forms and full particulars from 
all chemists, or from 
lllustrated Booklet Post Free. 


The YOST TYPEWRITER CO., Ltd., 
50 Holborn Viaduct, London, E.C. COPYRIGHT] PHO. 123 sf 


BuRROUGHS WELLCOME AND Co, 
Lonpon, E.C, 


ELEMENTARY MICROSCOPY. 


78 
net. By F. SHILLINGTON SCALES, F.M.S. Illustrations. 
“This is an admirable work containing exactly the information required by everyone who has occasion to use the micro- 


scope as an instrument of research. The volume contains much that ought to be, but is not, known to many who regard 
themselves as expert microscopists, and a more practical handbook on the microscope does not exist.” —Pharmaceutical Journal. 


q London: BAILLIERE, TINDALL AND COX, 8 Henrietta Street, Covent Garden. 


MEDICAL ELECTROLOGY 10 SCIENTIFIC MEN ABROAD 


| English Books (New and Second-hand) and Periodicals 
AND RADIOLOGY | promptly supplied at lowest rates. German and French 
b ] Banknotes and Stamps received in payment. References 
AN INTERNATIONAL MONTHLY REVIEW COVERING in all parts of the world. 
ALL BRANCHES OF ELECTROTHERAPEUTICS. 


Subscription, 12/- per Annum, Post Free throughout the World. W. MULLER, Export Bookseller, London, W. 


Single Numbers, 1/-; Post Free, 1/2. 
Lonpon: A. SIEGLE, 2 LANGHAM PLACE, W. | 59 CASTLE STREET EAST, OXFORD STREET. 


THOMAS PRINCE, §CIENTIFIC ano 
| 


SCIENTIFIC BOOKSELLER. EDUCATIONAL BOOKS 


NEW & SECOND HAND. 
All books advertised and reviewed in NaruRE are supplied | pe- LARGEST STOCK in LONDON of SECOND- 
at lowest cash prices. HAND School, Classical, Mechanical, ELEMEN- 


Orders by post promptly dispatched. | TARY and ADVANCED SCIENTIFIC BOOKS 
06 PRABD SEREST, LOEDOS, at about HALF PUBLISHED PRICE. 


DAVID NUTT, 57-59 Long Acre, London, W.C.{ Mathematical, Theological, and Foreign Books. 
Importer of Foreign Literature and Publisher, | KEYS AND TRANSLATIONS. 
reviewed in N sal 
SUBSCRIPTIONS can be effected through Davin Nutr to all (ESTABLISHED 1854), 


PARE sna OUT OF PRINT FOREIGN WORKS sought for with | 104 CHARING CROSS ROAD, 


ut charge, and supplied at the most moderate prices. SECOND- ONDON, W.C. 
HAND FOREIGN CATALOGUES supplied regularly on demand, (Formerly of 39 HOLYWELL STREET, STRAND). 
and orders executed therefrom. BO Enquiries by letter receive immediate attention. 
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LONDON (ROYAL FREE HOSPITAL) 
SCHOOL OF MEDICINE FOR WOMEN. 
8 HUNTER STREET, BRUNSWICK SQUARE, W.C. 
The SUMMER SESSION will begin on May 2, 1905. Students 
entering on that date can compete for the Kntrance Scholarships awarded 
in October. Special classes are arranged for the Preliminary Scientific and 

M.B. Examinations of the University of London. 
Particulars as to fees, scholarships, &c., can be obtained from the 


Secretary, Miss Douie, M B 
J. A. H. COCK, M.D., Dean. 


TUITION BY 
CORRESPONDENCE. 


For MATRICULATION, B.A., SCHOLARSHIPS, and PRO- 
FESSIONAL PRELIMINARIES. Tuition in Latin, Greek, French, 
German, Italian, Mathematics, Mechanics, Physics, Chemis- 
try, Psychology, Logic, Political Economy, Book-keeping. 
The Staff includes Graduates of Oxford, Cambridge, London, and Royal 
Universities. —Address Mr. J. B.A , Burlington Correspond- 
ence College, Clapham Common, London, S.W. 


EGYPTIAN GOVERNMENT 
SCHOOLS. 


In view of the extension of Secondary Education in Egypt, applications 
are invited for new ASSISTANT-MASTERSHIPS in Secondary Schools 
under Ministry of Public Instruction. Masters to begin work in September, 
in Cairo or Alexandria, and to teach in English exclusively. Over 400 boys 
in each school, mainly Mohammedans. In the case of one of the Masters 
now required, the subject mainly essential is Science (Experimental Physics 
and Chemistry) ; six of the new Masters will be principally engaged in 
teaching Mathematics (Arithmetic, Geometry, and Algebra) ; the others will 
be concerned more particularly with the teaching of English. Candidates 
must be not less than 23 nor over 30 years of age, have a robust constitution, 
and have taken a University Degree in Honours. They must have ex- 
perience as Teachers: preference will be given to applicants who hold a 
Diploma in Teaching. Salary, £295 per annum (£Eg.24 per mensem), 
rising to £393 per annum (£Eg.32 per mensem). Allowance for passage 
out to Egypt. Teaching hours, on an average, four daily, Fridays only 
excepted. Summer vacation not !ess than two months. 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before May 15, 1905, marked 
outside “Assistant Masterships,” and addressed to the SECRETARY- 
GENERAL, Ministry of Public Instruction, Cairo, Egypt, to whom 
candidates may apply for further information. 


SCHOOL OF AGRICULTURE, 
GHIZEH, EGYPT. 
JUNIOR LECTURER IN AGRICULTURE. 


Applications are invited for the post of JUNIOR LECTURER in 
AGRICULTURE at the School of Agriculture, Ghizeh, under the Ministry 
of Public Instruction. 

Candidates must be not less than 23 nor over 33 years of age, have a 
robust constitution, and possess a University Degree or College Diploma in 
Agriculture. Preference will be given to applicants having experience of 
Agricultural Practice and Teaching. In addition to Agriculture, the 
Lecturer appointed will be seguioed to teach elementary Agricultural 
Botany and Entomology. 

Salary, £295 per annum (£Eg.24 per mensem), rising to £303 per annum 

£g.32 per mensem). Allowance for passage out to Egypt. 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before May 4, 1905, to W. C. 
Mackenzig, Esq., D.Sc., Principal, School of Agriculture, Ghizeh, Egypt, 
to whom candidates may apply for further information. 


UNIVERSITY COLLEGE OF WALES, 


ABERYSTWYTH. 


The COUNCIL invites applications for the post of REGISTRAR and 
SECREPARY of the COLLEGE, at a Salary of £300. 
Applications and 70 copies of Testimonials to be sent by May 10 to the 
undersigned, from whom further particulars may be obtained. 
T. F. ROBERTS, Principal. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Required (1) for important Grammar School near 
London, Master for Physics and Mathematics. Salary, £130, non-res. 
(2) Graduate qualified to teach Mathematics. £120. School in Lon- 
don. (3) Mathematical Master for Public School, Sea-side. £150. 
(4) Science and Maths. £100, resident. Army Coaching Establi-h- 
ment. (5) Mathematics and English, Wanted in September. £100, 
resident. Grammar School.—For particulars of above and other Science 
and Mathl. posts, address Grirritus, SmirH, Powerit & Situ, 
Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand, London. 


APPLICATIONS are invited for the First 
European Professorship (Physics) at Meerut College, Northern India. 
Salary, £320 per annum (£50 passage-money). Candidates should be 
University graduates, under 30 years of age, and unmarried. For 
particulars apply to Professor WorTHINGTON, Mohuns, Tavistock. 


WANTED, by the Lancashire Education 


Committee for the Dairy School, Hutton, near Preston, Lecturer on 
Dairy Bacteriology and Practical Dairying from May 23 to September (4, 
1905. Salary at the rate of £4 per week. Applications and copies of 
testimonials to be sent in not later shan May 1 to the Direc; :,. 
or Epucarion, County Offices, Preston. 


SCIENCE MISTRESS required for Public 


School in London. Degree or University Honours essential. N. ), 
res., £130. Apply Mr. I'RumMAN’s EpuCATIONAL AGeENcy, 6 Ho 
Street, Cavendish Square, London, W. No fee is charged unless an 
engagement be secured through this Agency, when the terms are 
reasonable. 


Vacation employment required by Analyst, 
| Ph.D., F.1I.C. Used to tea hing and to-literary work of scientii 
character, also to typewriting, photography, glass-blowing, ar: 
research. Own appliances. Small remuneration accepted. Easter 

July.—Apply “ Bera,” c/o NaTuRE. 


FOR SALE.—X-Rays Outfit. 10” Apps Coil, 
6 **Qer” accumulators, stand, tubes, sundries, in good working orde: 
Also 6” Apps Coil and 6” Harvey and Peak Coil. Can be seen | 
appointment, London Stereoscopic Company, 54 Cheapside. 


For Sale.—“ Nature,”’ 1903, 1904, 1905 (to date), 


and nine numbers 1902. Offers to ‘‘ R.,” c/o NATURE. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Highe: 

al, thorough acquaintance with Modern Languages). Research 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, to Duke Street, Adelphi, W.C. 


Sales by Auction. 


PALL MALL. 
On View.—The Collection of Minerals of the late 
Joun HAWKINS. 


MESSRS. FOSTER respectfully announce 
for SALE by AUCTION, at the Gallery, 54 Pall Mall, 
to-morrow, Friday, April 14, at 1 o'clock precisely, 
PART of the extensive and valuable COLLECTION 
of MINERALS, including fine specimens of Cornish 
Uranites, Cuprites, Liroconites, &c., Gold Specimens and 
Chalcedonies, also several well-made Cabinets. 


May be viewed and Catalogues had, 54 Pall Mall. 


NATURAL HISTORY SPECIMENS. 
TUESDAY, APRIL 18, at 12.30. 
MR. J. C. STEVENS will Offer at his 


Rooms, 38 King Street, Covent Garden, London, W.C., Rare and 
Valuable Birds’ Eggs ; Entomological Specimens, British and Exotic ; 
Fine Cabinets, Books, Heads and Horns of Big Game, Fine Lion and 
Tiger Skins, and many general specimens. 


Catalogues and all particulars on application. 


ALFRED DEAN, 


THE LARGEST MAKER IN ENGLAND 


of Apparatus in all Departments of 


ELECTRO-THERAPEUTICS 


including Radiography, High Frequency, Hydro-Electric and 
Light Baths, Finsen and other Light, Cautery, Electrolysis, &c. 


INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 


ConTRACTOR TO THE War Orrice, INDIA OrFiIce, AND ADMIRALTY, 
BriTisH AND Foreicn Hospitats, &c. 


LISTS ON APPLICATION. 


82 HATTON GARDEN, LONDON. 
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Accurate and 
Inexpensive. 


feted 
‘ ‘uel 
AMOLYN ,,99¢ 


Sc61 


THE NEW PATENT 


PIESMIC BAROMETER. 


To be obtained of all tame, or 
the SOLE MAKE 


EF. DARTON co., 
CLERKENWELL OPTICAL WORKS, 
142 ST. JOHN STREET, LONDON, E.c. 


G. BOWRON, 
57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 
ELECTRICAL APP A ATU 


AND PHYSICAL 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE }RICES. 
As supplied to the National Physic: Laboratory ; ; Aberdeen, Aberystwyth, 
Kirmingham, Nottingham and Glasgow Universities ; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 


Descriptive 
Pamphlet 
Post Free. 


@@- Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
co:t for lecture or laboratory purposes, might consult the list with 
advantage.” 

List on application by mentioning NaTvuRre. 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Rowen Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—?238. 


MICROSCOPIC SLIDES. 

MARINE OBJECTS, Hydrozoa extended without pressure, sponge 
sections, &c. Apply for Lists. 

Dispersal of Mr. HORNELL'’S collection. Flower and Leaf Buds, 
Stems, Roots, &c., new, from 3d. each. Lists. 

Exhibition Groups of Diatoms, &c , in symmetrical patterns. 

EDINBURGH H.., by Watson, for sale, and others ; several Objectives, 
Condensers, &c. PRISMATIC BINOCULARS, LANTERN SLIDES, 
Church Architecture, Swiss, Egypt and Holy Land views, all first class. 

Fine mounted collection of Grasses, Mosses, Ferns, Marine Alga. 
Detailed List sent on application, as stock is always changing. 

Mr. HERBERT CLARKE, 104 LEADENHALL STREET, E.C. 
Tel. :—1316 CENTRAL. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental ne to the Evelina — Southwark. 
¥ THE SAME AUTHO 
Tne DISEASES of CHILDREN’ S TEETH 
ell Ilustrated. Price 7s. 6d. 
SEGG& co. 289 and 291 Regent Street, London W. 
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MARBLE REDUCED 
TO QUICKLIME IN 
10 MINUTES 


with our NEW BLAST 
BUNSEN BURNER AND 
MIDGET FURNACE. 
We make these in two sizes at 
present, 2” and §”, and the prices 
Furnace, and are—Burners only, 1/6 and 2/6; 
Hood are adi dis- complete with Furnace, 4/6 and 
tinctly stamped 6/-. 
in the metal The consumption of gas is the 
** BREWSTER, same as with an ordinary Bunsen, 
Smiru & Co., but the heat derived is three 
Lonpon.” times as great, and a number of 
Beware of imita- interesting experiments can be 
tions that do not performed with them, which 
contain the essen- have only been possible before 
tial feature of this with very expensive furnaces. 
burner’s success. We are the SOLE MAKERS. 


Nature says :—‘‘ The combination of furnace and burner is very 
convenient. These little furnaces are not only useful for reducing calcium 
carbonate to lime, but also work very well in fusion experiments.” 


BREWSTER, SMITH & Co., 
6 CROSS ST., FINSBURY PAVEMENT, LONDON. 


Makers and Importers of every description of Scientific 
Apparatus and Chemicals. 


LABORATORIES FITTED & FURNISHED THROUGHOUT. 


Our NEW CHEMICAL APPARATUS LIST post free, 1/- 
Gratis to Colleges and Laboratories. 


WARNING. 


Observe that the 
Regulator of 
Burner, Body of 


SECOND-HAND TELESCOPES. 
6 in. Dallmeyer Equatorial, Clock, complete, £100. 4} in. Alvan 
Clark, Equatorial by Cooke, £50. Several 3 in. Student Telescopes, by 
leading makers, £4 10s., £6 10s., £8 10s., £10. 


SECOND-HAND SPECTROSCOPES., 
Single, 2, and 3 Prism, by Browning, £4 10s., £8 10s., £10. 
SECOND-HAND MICROSCOPES. 


Watson’s Edinburgh H., 3 powers and fittings, complete, as new, 
£16 10s. Swift Army Bacteria, complete, £15. Leitz 2b, with rack, 
substage, and fittings, £6 10s. 

MANY OTHERS, ALL KINDS. LISTS ON APPLICATION. 
A. CLARESON & CoO., 

28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


MICROSCOPICAL 
ana LANTERN SLIDES 


of Natural History Subjects, from G/=- per doz. 
Write for Catalogues to the ACTUAL MAKERS— 
FLATTERS & GARNETT, Ltd., 
48 DEANSGATE, MANCHESTER. 
LaporaTories ; Road, Loncsicut, M/c. 
Microscopical Slides showing Karyokinesis in Pinus, 1/- 


Hundreds of Marine Zoology Slides from 9d. each 
Textile Fibres and Paper Making Materials,.1/- each. 


NATURE STUDY REQUISITES. 


DRAWING INSTRUMENTS. 


Best Make and Finish. 


SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 


Obtained through any Optician. 
ROBERT NICHOLL, 153 HIGH HCLBORN, LONDON. 


BIRKBECK BANK 


ESTABLISHED 1851. 
Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings; High Holborn, W.C. 
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Physical 
Hlustrated 


and 
Chemical Price 


Laboratories Lists 
completely 
fitted up. 


HEELE’S FAMOUS SPECTROMETER. Price £10 10 O 


Including dense flint glass prism, with micrometer movement, reading to I minute. Universally acknowledged to be the.most 
efficient instrument on the market. 

Also, smaller size, Price &G nett, including two prisms, one being a hollow prism. As supplied to the Roya! College of Science 

Dublin University College, Gower Street, London County Council,8t. Munchin’s College,Limerick,and many other leading Institutes. 


PETER HEELE, 115 High Holborn, W.C. 


MAKER OF PHYSICAL, ASTRONOMICAL, AND OTHER INSTRUMENTS, 


COX’S NEW PORTABLE 
W. WILSON, Frequency APPARATUS 


SPECTROSCOPES, SPECTROMETERS, GIVING GENUINE H.F. CURRENTS 
GONIOMETERS FROM A NEW FORM 


OPTICAL BENCHES, OPTICAL AND OTHER OF OUDIN RESONATOR. 


MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. eS ‘DESIGN. 


Price List Free. 


1, BELMONT STREET, CHALK FARM, N.W. 


‘NEW RAPID’ MERCURY 
INTERRUPTER. 


This is an improved Double 
Dipper Break with a simple and 
reliable method of raising and 
lowering the mercury. 

Special attention is drawn to 
the motor, which is of English 

make, and not a toy. 


Price £5 5 O 
Oe nie ened & ed a SWITCH Descriptive Leaflet and Price post free. 


BOARD with resistance 
tor any Circuit, coll and ILLUSTRATED CATALOGUE in X-RAYS, &c. (including 


see ours, or write for par- 


ticulars before purchasing. INSTRUCTIONS TO BEGINNERS), post free. 


A. C. COSSOR, 
54 FARRINGDON Roao, LONDON. HARRY cox, Ltd., 
lelephone : 10547 Central. FACTORY AND OFFICES— 


1504. | ROSEBERY AVENUE, & 15-24 LAYSTALL ST., LONDON, 
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A RECENT COMMENT UPON 


The SYTAM SYSTEM 


“Your System will assuredly eae | 


the present method—or want of method— 
in fitting up Laboratories, Libraries and 
Offices.” 

This Bottle Element is sub- 
stantially a Drawer, and is 
operated as such. It can be 
placed in a cupboard or under- 
neath a bench or table, or several 
can be supplied in a suitable 
outer casing to form a complete 
cabinet. 

One hundred 4 oz. bottles 
occupy less than 1 sq. ft. of wall 
space, each bottle is instantly lo- 
cated, removed or replaced, and 
any size from 4 0z. to a Win- 
chester can be accommodated 
in one and the same element. 

PRICES— 


Single Element, | 
shelves, £1 0 0 
Ditto, with complete fittings, 
£1 15 0. 


The Sytam Bottle Element. 


Standard Cabinet of 6 Elements 
Patent No, 7453. variously fitted, Bottles extra, 


The Sytam System is also applied to the storing and 
classifying of Books, Pamphlets, Manuscripts, and all other 
Documents, Specimens, é Ke. 


FOR PARTIC ULARS APPLY TO 


THE SYTAM FITTINGS CO., 


18 & 19 BASINGHALL BUILDINGS, LEEDS. | 


DR. H. STROUD’S APPARATUS 


FOR 


MAPPING OUT MAGNETIC FIELDS. 


The mahogany table has two coils of insulated wire arranged one behind | 


the other, the ends of which are brought to terminals in front, marked with 
negative and positive signs respectively. With this instrument the current 
may be passed and the field mapped out when it passes, first, through one 
coil only ; second, through both coils in the same direction ; third, through 
both coils in the opposite direction ; fourth, through one coil when a bar 
ma gnet is placed opposite tu the face of the coil, its length being perpen- 
dicular to the plane of the coil ; fifth, repeated when the current is reversed 
in direction. 


Price, with brass wire sieve complete, 21/- 
SOLE MABRERS-— 


BRADY & MARTIN, Lio. 


Scientific Apparatus Makers, 
NEWCASTLE - UPON - TYNE. 


Makers and Dealers in all kinds of Chemica] and Physical | 


Apparatus for Schools and Colleges, Works’ Laboratories 
and Special Research Work. 
CONSTRUCTION OF NEW FORMS OF APPARATUS 
UNDERTAKEN, 


post paid. 


17/6, 


a bar 16 oz. 


Facsimile of 


Further Important 
Reduction in Price of 


CALCIUM 


99°3 to 99°6 per cent. 
made by 


Electrolysis from 
Calcium Chioride. 


Heretofore sold at 
#9 the ounce. 
We now offer same at 


1/6 
THE OUNCE. 

In Bars of 4 and 8 oz. 

In 1 lb. Bars, 17/6 
each. 

3 In original Tins con- 

taining 4} lbs., 9/6 
the Ib. 


In quantities of 


28, 56, 112 pounds, 
Still Creater Reduction. 


Turned and Polished 
Pieces, 10/6 to 40/- 
Shavings from Turning, 

7/6 the lb. 


NELSON GO. 
71 & 73 Duke St., 


Grosvenor Square, 
LONDON, W. 
Telephone—Gerrard 4942. 


Just arrived, fresh 
supply of 


CARBORUNDUM 


SILICIUM “CARBIDE 
— show crystals), 
2/- per oz., in lumps of 
2 oz. upwards. 
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YOUNG’S MODULUS 


AND DEVIATIONS FROM HOOKE’S LAW. 


| The Apparatus 
| illustrated is that 
} designed by 


| Mr. G. F.C. SEARLE» 


for use in the 
CAVENDISH 
LABORATORY, 
CAMBRIDGE. 


variably loaded wire, 
relatively to a wire 
carrying a constant 
load, causes a sensi- 
tive spirit level to 
become tilted. The 
tilt is compensated 
by means of a screw 
with micrometer 
head, thus enabling 
the extension to be 
estimated to one 
thousandth of a milli- 
metre. 


DELIVERY FROM STOCK. 
Price £5. 


The Cambridge Scientific Instrument Co., Ltd. 


Head Office and Works: CAMBRIDCE, ENCLAND. 


The extension of the | 


SELF-REGISTERIN( 


AND 


SELF-RECORDING 


(ELECTRICAL) 


RAIN 
GAUGES. 


THE ‘WILSON’ « 
SELF-REGISTERING 
RAIN GAUGE, | 


-_ Descriptive Circular 
Post Free. 


The ‘WILSON’ 
SELF-RECORDING 
ELECTRICAL 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


If any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 


(Established 1750), LTD. 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—‘‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


GRIFFIN’S “OPEN-AIR” SERIES. 


Beautifully Illustrated, with a Frontispiece in Colours, and Numerous 
Specially Drawn Plates by CHaRLES WHYMPER. 75. 6d. 
OPEN-AIR STUDIES IN BIRD LIFE: 
Sketches of British Birds in their Haunts. 

By CHARLES DIXON. 

The Spacious A‘r—The Open Fields and Downs—In the Hedgerows—On 

Open Heath and Moor—On the Mountains—Amongst the E.vergreens 
Copse and Woodland— By Stream and Pool—The Sandy Wastes and 
Mudflats—Sea-laved Rocks—Birds of the Cities—Index. 
‘*tnriched with excellent illustrations. A welcome addition to all 
libraries." — estminster Review. 
‘* A charming little volume. We do not care how often we are told what 
is toid so well. . . . The illustrations are admirable."—Standard. 


With 12 Full-page Illustrations from Photographs. Second Edition, 
Revised. Cloth. 8s. 6d. 
OPEN-AIR STUDIES IN GEOLOGY: 
An Introduction to Geology Out-of-Doors. 
By GRENVILLE A. J. COLE, F.G.S., M.R.I.A., 


Professor of Geology in the Royal College of Science for Ireland and 


Examiner in the University of London. 

GENERAL ConTENTS.—The Materials of the Earth—A Mountain Hollow— 
Down the Valley—Along the Shore—Across the Plains—Dead Vol- 
can-es—A Granite Highland—The Annals of the Earth—The Surrey 
Hills—The Folds of the Mountains. 


“The rascinatinG ‘Open-Air Stupies’ of Prof. Cole give the subject | 


a GLOW OF ANIMATION. . 
geology.’—Geological Magazine. 
MING BOOK, beautifully illustrated.”—A the: 
CHARMING BOOK, Deautifully tlustrated. 


Illustrated by Drawings from Nature by S. Rosamonp Pragcer, and 
Photographs by R. Wetcu. Handsome Cloth. 7s. 6d. 
Gilt, for Presentation. &s. 6d. 


OPEN-AIR STUDIES IN BOTANY: 
Sketches of British Wild Flowers in their Homes. 
By R. LLOYD PRAEGER, B.A., M.R.I1.A. 

GENERAL ContentTs.—A Daisy-Starred Pasture—Under the Hawthorns— 
By the River—Along the Shingle—A Fragrant Hedgerow—A Conne- 
mara Bog—Where the Samphire grows—A Flowery Meadow— Among 
the Corn (a study in Weeds)—In the Home of the Alpines—A City 
Rubbish Heap—Glossary. 

** BEAUTIFULLY ILLUSTRATED. ... One of the MOST ACCURATE as 
well as INTERESTING books of the kind we have seen.” —Afheneum. 
** Redolent with the scent of woodland and meadow.” —S/andard. 


London: Chas. Griffin & Co., Ltd., Exeter St., Strand, W.C. 


. » Cannot fail to arouse keen interest in | 


Write for Circular. 


VOLUMETRIC 
APPARATUS 


Verified and Stamped 
at the 
NATIONAL 
PHY SICAL 
LABORATORY. 


JOHN J. GRIFFIN & SONS, Ltd., 


SARDINIA STREET, 
LONDON, W.C. 
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ADAM HILGER, 


Speculum Plane and Gencnve Refiectors, Silvered 


Glass Planes, Disc Prisms, 


PARALLEL WEB, and POSITION MICROMETERS of highest quality, 
SOLAR EYEPIECES (the Polarising Solar Eyepiece is specially recommended), &c. 


And of EVERY KIND OF SPECTROSCOPE. 
Illustrated List Gratis on Application. 


CAMDEN ROAD, LONDON, 


Awarded Gold Medal St. Louis Exhibition, 1904. 


MABRERS 
oF 


&c. 


N.W. 


London.” 


THE 


the 


All other air 
pumps superseded. 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
** GeryK.’”’ 
all leading scientists. 
more rapid than any other 
vacuum pump. 
Price from 
£4:5:0. 
fPulsometer Engineering 


Nine Cimslronworks, 


Used by 
Far 


Write for 
LIST F.45. 


ading. 


DINES' NEW SELF- RECORDING 


MERCURIAL 
BAROMETER 


JAMES J. HICKS, 
Sole Maker. 


Designed to give a trace from 
which the height at any time 
may be determined to "O05 
inch. This end is attained by 
arranging the details of con- 
struction so that the friction 
of all the moving parts, and 
more particularly that between 
the pen and the paper, may - 
be reduced to an absolute 
minimum, and also by an auto- 
matic temperature correction. 


@@ Descriptive Illustrated 
Catalogues on application. 


8, 9, & 10 
HATTON GARDEN, LONDON. 
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MACMILLAN & CO’S LIST. 


1905 ISSUE NOW READY. 


THE STATESMAN’S YEAR-BOOK. 


Statistical and Historical Annual of the States of the World for the Year 1905. 
Edited by J. SCOTT KELTIE, LL.D., Secretary to the Royal Geographical Society. 


CROWN 8vo. 10s. 6d. NET. 


A MANUAL OF QUATERNIONS. 


~ By CHARLES JASPER JOLY, M.A., D.Se., F-R.S., See. R.I.A. ; 
Fellow of Trinity College, Dublin ; Andrews’ Professor of Astronomy in the University of Dublin, and Royal Astronomer of Irelan:. 
8vo. 10s. net. 


By H. S. HALL, M.A., and F. H. STEVENS, M.A. 


LESSONS IN EXPERIMENTAL AND PRACTICAL 
GEOMETRY. 


By H. S. HALL, M.A., and F. H. STEVENS, M.A. Crown 8vo. 1s. 6d. 


_ WNATURE,.—* The subject is treated in the masterly way that is found in the mathematical text-books of these writer 
Young pupils are fortunate who obtain their first notions of geometry from a course such as th? one outlined in its pages.” 


AN INTRODUCTION TO THE CALCULUS. 


BASED ON GRAPHICAL METHODS. 


By GEORGE A. GIBSON, M.A., F.R.S.E., Professor of Mathematics in the Glasgow and West of Scotland Technical College. 
Crown 8vo. 3s. 6d. 
SCHOOL WORLD.—* The book is full of interest, both on account of the many interesting problems in which it abounds, 
and because it contains several methods of treatment which are not found in the usual text-books.” 


ELECTROMAGNETIC THEORY OF LIGHT. 


By CHARLES EMERSON CURRY, Ph.D. 
Part Il. 8Svo. 12s. net. 


THIRD EDITION. Entirely Re-wri tten and Enla rged. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, 
FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M.A., F.I.C., &c. With 88 Illustrations and Numerous Tables. In 2 Vols. 
Medium 8vo, gilt tops, 36s. net. 
NATURE.—‘' The standard English book of reference on the subject.” 


THE LABORATORY COMPANION TO FATS AND OILS INDUSTRIES. by 


Dr. J. LEWKOWITSCH, F.I.C., F.C.S. 8vo. 6s. net. 


THE SPIRIT OF ORGANIC CHEMISTRY. An Introduction to the Current 


Sir NORMAN LOCKYER, K.C.B., F.R.S. 


Second Edition, containing an account of the Observations made at 
Viziadrug, in India, in 1898, and of the conditions of the Eclipses 
visible in 1900, 1901 and 1905. 8vo. 6s. net. 

MACMILLAN AND CO., LIMITED, LONDON. 
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e ‘ook | Literature of the Subject. By ARTHUR LACHMAN (B.S. Calif.; Ph.D, Munich), Professor of Chemistry in the 
——— University of Oregon. With an Introduction by PAUL C. FREER, M.D., Ph.D., Professor of General Chemistry in , 
(oc i the University of Michigan. Extra Crown 8vo. 6s. 62. net. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

Moderate Rates. Absolute Security. Blectric 
Lighting Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Inplements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Voiticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION | 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Obelia, Sertularia; Actinia, Tealia, Caryophyliia, 
onium; (preserved) Leptoplana; Lineus, Amphi 
Nereis, ite, Arenicola, Lanice, Terebella ; B 
Gammarus, 

Pectens Bugula, 
Ascidia, Salpa 
For 


Lepas, anus, 


Crisia, Pedicellina, Holothuria, 
eserved), Scyllium, Raia, &e., &c. 
more detailed lists apply to 
y, Ply th THE DIRECTOR. 


Asterias, 


For Sale.—Extensive Collections of British 
Lepidoptera, Coleoptera, Tropical Butterflies, Cabinets, &c. Correctly 
named type collections at very moderate prices.—Particulars fom 
A. Forp, Hillside, Sunnyhill, Pokesdown, Bournemouth. 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 
SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


| Birds, Mammals, &c., Preserved and Mounted by First-class 


| 
| 
| 


Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, w.c. 
(Five Doors on Charing Cross.) 
pe Our Catalogue (96 pp.) Post free on application, 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., ‘larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 


A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 


Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


MIGROSCOPICAL PETROGRAPHY. 


| Gentlemen interested in the above study are invited to send to 


Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, | 
Echinus, | 


JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 
now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Halt- Tone Plates, and also Four actual Rock Sections. 
Subscription in advance, either » 7-3 be 
or Tor the whole Series of 12 Monthly Pacts ode 


HARVEY & PEAK 


(BY 


APPOINTMENT TO THE ROYAL INSTITUTION 


F GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, W.C. 
ga@r- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. —my 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “ NATURE.” 
s. d.| To act 
Yearly 
omy 6 Half-yearly 
- 07 6 Quarterly 


£s.d. 
110 6 
ove 
oes 


Yearly 
Half-yearly 
Quarterly 


The telegraphic address of Navure is Pirusts,”” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
£ s.d. 
*Three Lines in Column o 2 6] Quarter Page, or alt 
Lineafter . ° 9 aColumn . — 
ne Sixteenth Page, or ig thCol. 10 © 
One Eighth Page, or Quarter Half a Page, or a Column 3 5 
Whole Page . , 6 6 


‘olumn 


4s. d. 


o 18 6 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 
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SPECIAL ARRANGEMENTS for supplying ¢, H. F. MULLER’S world- 


renowned FOCUS TUBES at REDUCED PRICES have been made by 
THE MEDICAL SUPPLY ASSOCIATION, 228 Gray’s Inn Road, 
London, W.C. 


Milier-Rohrs No. 14. 


ube similar in size but of different design—without Regulator, 14/- Large Size (170 mm. diameter) Water Cooled .. 5 
ie New Illustrated and Descriptiwe List post free. 


COUNTRY HovusE LiGHtTincG 


FAR LARGER 
INSTALLATIONS 
GIVE STILL 


THE MOST 


ECONOMICAL 


SYSTEM KNOWN. ac RESULTS. 


GAS PLANT. “GAS ENGINE AND DYNAMO. 
Electric Current ah 108 0 18. lamps can be obtained for ONE PENNYWORTH of fuel per hour b by using a CROSSLEY 
ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLAN 
ull particulars and testimonials on reference to 
CROSSLEY BROS., LTD., OPENSHAWY, MANCHESTER. 


WIEICROSCOPIC OBJECTS. 
NEW AND BEAUTIFUL PREPARATIONS IN WATSON’S UNIQUE COLLECTION. 


Very fine Series, illustrating the Sonipeaee of an ane Ss. Groups of Diatomacez, Spicules, &c. A large variety at 
(Aspersa), 16 preparations in case ... ‘a 25 reduced prices . 8/6 to 
Section through entire bud of Lily oss 2 EW Edition of Supplementary List of latest Micro. Objects 
Beautiful Slides of Stephanoceros nae cilia extended, price now ready, post free. It gives full particulars of our beautiful 
according to perfection one from n 3/6 to ae | series of Aquatic Organisms, &c., &c. 

2 

1 

3 

1 


Lophopus crystallinus Trypanosoma Brucei (Tsetse fly disease) 
Vermes (Marine), various each Malarial parasites—many phases each 
Section of precious Opal, with matrix (opaque) oa Radium for the Microscope. Mounted on a. 3.X1slipasa 
Section of Quartz wit fluid cavities... Micro. Object. Shows scintillations gy with low capaied 
Leaf of Pampas oe pretty section ... Objective. Quite new 

a Guinea a year you can hove 240 ‘Micro, “Slides on hire from Watson & Sons’ Cabinets. Send fee particulars. 

NEW.- WATSON’ i) S DIFFRACTION BUTTONS. A scientific Novelty. These buttons are made of polished steel upon which spiral lines sq'yq'h inch 
apart are engraved, A beautifully soft radiated appearance is imparted by these lines, the colours being in the order ofthe Spectrum. Made in two sizes. 
}-inch diameter, 4/6 each; 6 in case for 25/- }-inch diameter, 2/6 each; or 6 in case for 15/- 

Send for Watson's Illustrated Catalogues of ee = (No. 2), Microscopic Objects (No. 3), Telescopes and Field Glasses (No. 6), 

t free on application to 


W. WATSON & SONS, (**4257"°") Opticians to H.M. Government, 


313 HIGH LONDON, W.C. 
Branches—i6 FORREST ROAD, EDINBURGH, and 2 EASY ROW, BIR MINGHAM. Awarded 42 Gold and other Medals. 


“THe NEW NATURALISTS’” CAMERA. 


Reflex Focussing for Ordinary or 
(PATENT ) Telephoto. Lenses. 
ILLUSTRATED PROSPECTUS FREF. 


cox. 


DALLMEVER 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON W. 


Printed by Ricuarp Cray anv Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmi1tan 
AND Co., LimiTED, at St. Martin’s Street, London, W.C., and THz MacmiLian Company, 66 Fifth Avenue, New York.—Tuurspay, April 13, 1305. 
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ELECTRIC 


LANTERN. 


4 
< 
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NEWTON LONDON. 


NEWTON & CO., Opticians to the King, 


3 FLEET STREET, LONDON. 


GRIFFIN ’S 
Improved Pattern 
NERNST 
PROJECTION 
LAMPS 


with 
Electrical Heating 
Circuit. 


Double 
filament 
carrying 
2 amps. 


Descriptive Paniphilet Post Free on application to 


JOHN J.GRIFFIN & SONS, Ltd., 
20-26 SARDINIA STREET, LONDON, W.C. 


For ordinary work 
this is the finest in- 
strument obtainable ; 
it can be used either 
in the hand or on a 
stand. Ic is fitted 
with an accurately 

speeded roller blind 

utter, brilliant view 
rising and 
cross fronts and three 
double dark slides of 
improved design. 
Also an accurately 
engraved focussing 
scale. Price without 
lens but as above, £5. 
Any make of lens can 
be fitted ; no extra 
charge made for 
fitting. 

SOLE MAKER : 


A. KERSHAW, 
DORRINGTON STREET, LEEDS. 


Sole and authorised maker of the original 


STROUD AND RENDELL SCIENCE LANTERNS. 
BEWARE OF FEEBLE IMITATIONS. 


NEGRETTI & ZAMBRA’S 


SELF-RECORDING 
METEOROLOGICAL INSTRUMENTS. 


THE NEW PATTERN COMBINED BARO-THERMOGRAPH. 


The above instrument combines in one apparatus the Recording Baro- 
meter and Recording Thermometer, giving thus on one and the same chart 
continuous records of the atmospheric ptessure and temperature for seven 
days. 

Illustrated Price Lists of Self-Recording and other Scientific 
Instruments Post Free to all parts of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
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ROYAL INSTITUTION OF ‘NORTHERN POLYTECHNIC 
GREAT BRITAIN. N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R 
_ ALBEMARLE STREET, PICCADILLY, W. LONDON UNIVERSITY SCIENCE AND ENGINEERING 
LECTURE ARRANGEMENTS AFTER EASTER, 1905. DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
Tuesdays. Lecture Hour, Five o'clock. 


MATHEMATICS, 
Professor L. C. Mtaut, D.Sc., F.R.S., Fullerian Professor of Physiology, PHYSICS, 
+, and Professor of Biology, Leeds’ University. Three Lectures on CHEMISTRY 
“The Study of Extinct Animals." On Tuesdays, May 2, 9, 16. EN a 
Rev. Henry G. Woops, D. D. the Master of the Temple. Three Lec- Lab G 
tures on “Velazquez”: (1) The Young Velazquez”; (2) “The Court Separate ies for a y, Advanced and Honours students, 
Portrait Painter’; (3) “The Impressionist.” On Tuesdays, May 23, 30,  °*ePtionally large and well equipped. 


June 6. 
Thursdays. Lecture Hour, Five o'clock. RESEARCH. 


Accommodation and apparatus provided for research in either Pure o 
*rofessor Sik James Dewar, M.A., LL.D., D.Sc., F.R.S., AZ2./., Applied Chemistry and Physics, and Engineering, in rooms special, 
Fullerian Professor of Chemistry, R.1. Three Lectures on ‘‘ Flame.” On adapted for this purpose. 


Thursdays, May 4, 11, 15. Full particulars at the Institute or sent on receipt of postcard. 
Professor J. A. Freminc, M.A., D.Sc., F.R.S., J/.2./., Professor of REG. S. CLAY, D.Sc., Principal 


Electrical Engineering in University College, London. (The Tyndall 
UNIVERSITY OF BIRMINGHAM. 


Lectures.) Three Lectures on ‘‘ Electromagnetic Waves.” Ona Thursdays, 
Faculties, 


May 25, June 1, 8. 
Professor Marsuatt Warp, D.Sc., F.R. S. Professor of Botany in the 
University of Cambridge. Two Lectures on ‘ Moulds and’ Mauldinese: _ SCIENCE, ARTS, MEDICINE, COMMERCE. 
On Saturdays, May 6, 13. Speciat ScHoot oF MoperRNn LanGuacss. 
James GrorGe Frazer, Esq, D.C.L., LL.D., Litt.D., Fellow of DEPARTMENT FOR TRAINING OF TEACHERS. 
Trinity College, Cambridge. Two Lectures on ‘ The Evolution of the 
Kingship in Early Society." On Saturdays, May 20, 27. Schools of— 


Haney Savace Launon, eq, Two Lectures on Explor- ENGINEERING, METALLURGY, MINING, BREWING, 
ation in the Philippines. DENTISTR 


Saturdays. Lecture Hour, Three o'clock. 


On Saturdays, June 3, 10. 
’ 

Subscription (to Non-Members) to all Courses of Lectures (extending Leading to Degrees and Diplomas. 
from Christmas to Midsummer), Two Guineas. Subscription to a single Att Courses AND DEGREES ARE OPEN TO BOTH MEN AND Women 
Course of Lectures, One Guinea, or Half-a-Guinea, according to the length STUDENTS. 
of the Course. Tickets issued daily at the Institution, or sent by post on . . . . 
receipt of Cheque or Post-Office Order. Dissecting Room for Women 

Members may purchase not less than Three Single Lecture Tickets, Graduates of other Universities may, after two years’ study or research, 
available for any Afternoon Lecture, for Half-a-Guinea. take a Master's Degree. 

The Fripay Eventnc MEETINGS will be resumed on May 5, at 9 p.m., 
when Professor Henry E. ARMSTRONG will give a Discourse on ‘‘ Problems Syllabuses with all information will be sent on application to the 
underlying Nutrition.” Succeeding Discourses will probably be given SECRETARY. 
by Professor E. Fox Nicuots (of Columbia CHARLES 
K.C.M.G., Professor J. W. Briiut (of Heidelberg University), > 
Mr. GEORGE HENSCHEL, Sik Wittiam H. Wuire, K.C.B., and other (UNDER THE AusPices OF His MAjESTY’s GOVERNMENT’. ) 


gentlemen. To these Meetings Members and their Friends only are THE LONDON SCHOOL OF TROPICAL 


admitted. 

Persons desirous of becoming Members are requested to apply to the MEDICINE. 
Secretary. When proposed they are immediately admitted to all the 

Lectures, to the Friday Evening Meetings, and to the Library and Read- (UNIVERSITY OF LONDON.) 


ing Rooms; and their Families are admitted to the Lectures at a reduced 


charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a CONNAUGHT ROAD, ALBERT DOCK, E. 


Year ; or a composition of Sixty Guineas. 


(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN's 


FOR SALE.—X-Rays Outfit. 10” Apps Coil, a 


‘ The next SESSION commences on MONDAY, MAY 1, 1905. 
6 *(Qear” accumulators, stand, tubes, sundries, in good working order. 


Also 6” Apps Coil and 6” Harvey and Peak Coil. Can be seen by | _ For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
appointment, London Stereoscopic Company, 54 Cheapside. P. Esq., Seamen's Hospital, Greenwich, 


ONIVERSITY OF ABERDEEN. 


SUMMER 2 SESSION, 1905. 
The SUMMER SESSION commences on TUESDAY, APRIL 25, and closes on FRIDAY, JULY 7. 


FACULTY OF MEDICINE. 


The Faculty of Medicine embraces the following Twelve Chairs from which instruction is given in all the main departments of Medical Science :— 
Botany Professor J. W. H. Trait, M.D., F. Pathology Professor D. J. Hamicton, M.B. 
Zoology ... ei «+ Professor J. ARTHUR THomson, M.A Forensic Medicine and 
... «+ Professor C. Niven, D.Sc., F Public Health Professor Marturw Hav, M.D. 
Chemistry Professor F. R. Jare, LL. D., K.S. Surgery... ten . Professor ALEX Ocston, M.D., LL.D. 
Anatomy Professor R. W. Kemp, M.D., R.C.S. Professor D. W. Fincay, M. D, LL.D., 
Physiology .. Professor J. A. MacWi.uiam, M.D. F.R. 
Materia-Medica Professor J. Tukovore Casn, M.D., F.R.S. Midwifery Professor WILLIAM STEPHENSON, M.D. 

Instruction is also given in special departments of medical practice by Lecturers appointed by the University Court. Clinical instruction is obtaine:| 
in various Hospitals and other Institutions in Aberdeen. 

The Degrees in Medicine granted by the University are :—Bachelor of Medicine (M_B.), Bachelor of Surgery (Ch.B.), Doctor of Medicine (M.D.), 
and ~ mag of Surgery (Ch.M.). A Diploma in Public Health is conferred, after examination, on Graduates in Medicine of any University in the Unite: 
Kingdom 

The total cost of the whole curriculum, including}Hospital Fees, Class and Matriculation Fees, and Degree Fees, is usually about £150. Bursaries 
Scholarships, Fellowships, and Prizes to the ‘number of fifty and of the annual value of £1180, may be held by Students in this Faculty. 


A Prospectus of the Classes, Fees, &c., may be had on application to the Secretary of the Medical Faculty. 


FACULTY OF SCIENCE. 


The subjects included in this Faculty are :—Mathematics, Natural Philosophy, Chemistry, Botany, Zoology, Geology, Anatomy, Physiology, 
Agriculture, Agricultural Chemistry, Veterinary Hygiene, Agricultural Botany and Entomology, Agricultural Economics, &c. The Degrees grante:! 
are :—Bachelor of Science (B Sc.), B.Sc. in Agriculture, and Doctor of Science (D.Sc.). A Diploma in Agriculture is also granted. 


The University also grants Degrees in Arts, Law, and Divinity, particulars of which may be had on application to the SECRETARY, 
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RADIUM 


We have just received a limited 
consignment of 


PURE BROMIDE 
OF RADIUM 


of the 
VERY HIGHEST ACTIVITY, 


and can supply same in 5 mg. tubes 
ata 


REASONABLE PRICE. 
W. MARTINDALE, 


Manufacturing Chemist, 


10 NEW CAVENDISH STREET, LONDON, W. 


Telephone : 1797 Paddington. 
Telegrams: Martindale, Chemist, London. 


BROWNING’S SPECTROSCOPES. 


THE MINIATURE SPECTROSCOPE. 


This Instrument will show many of the Fraunhofer lines, the bright lines 
f the metals and gases, and the absorption bands in coloured gases, 
rystals or liquids 

Price, with Plain Slit 

Adjustable Slit, “&e. Morocco Case 
»» Achromatic Lens, &c., in Morocco Case. 
and Prism, 
in Morocco Case ove 


RAINBAND SPECTROSCOPE (Grace’s). 

Mr. JOHN BROWNING begs to draw attention to the advantages o 
this very powerful, portable, and efficient Instrument, which is specially 
adapted for predicting coming rain. It is provided with a rack motion 
focussing arrangement, and it is applicable to every purpose for which a 
Direct Vision Spectroscope can be used. 

Price, in Morocco Leather Case £3 8s. 6d. 
For use with the above 
“HOW TO FORETELL THE WEATHER WITH 
THE POCKET SPECTROSCOPE.” 
By F. W. CORY, F.R.M.S., M.R.C.S., &c. 


With ro Illustrations. In paper cover, 1S.; in cloth, 1s. 6d. 
STUDENTS’ SPECTROSCOPES, £7, £8 i6s., and £15. 
Lilustrated Catalogues of Spectroscopes or Telescopes post free. 


BROWNING, 78 STRAND, LONDON. 


OPTICAL CONVENTION, 1905. 


President: 
Dr. R. T. GLAZEBROOK, M.A., F.R.S., 
Director of the National Physical Laboratory. 


Vice- Presidents: 
Sir Wm. vE Asney, K.C.B., D.C.L., F.R.S 
THe Ricgut Hon. Tue Lorp Biytuswoop. 
Sir W. H. M. Curistie, K.C.B., M.A., F.R.S., 
Astronomer Royal. 
Tur Ricut Hon, Tue or Crawrorp, K.T., LL.D., F.RS. 
Mr. Tuos. R. Datumever, F.R.A. 

Tue Hon. G. H. M.A., M.P., 

Master of the Worshipful Co. of te ma te Makers. 
Sir Howarv Gruss, F.R.S. 

Tue Ricgur Hon. Tue Lorp Ketvin, O.M., G.C.V.O., F.R.S. 
Tue Ricutr Hon. Tue O.M., D.C.L., F.R.S. 
Tue Ricut Hon. Tue Eart or Rossg, K.P., D.C.L., F.R.S. 


HE OPTICAL CONVENTION will be held at the Nortn- 
AMPTON INsTITUTE, CLERKENWELL, E.C., from May 31 to 
June 3, inclusive. 

The object of the Convention is to bring into co-operation those 
interested in Optical Matters, from all sides of the question, theo- 
retical, practical, and commercial. 

T he mornings will be devoted to papers and discussions on Optical 
subjects. These will be collected in a volume to be issued by the 
Convention. 

There will be an 


EXHIBITION OF OPTICAL & SCIENTIFIC INSTRUMENTS 


of British manufacture, in the large hall of the Northampton Institute, 
during the Convention, open daily from 12 to 10 p.m. In connection 
with this, a catalogue is in preparaticn, which will be a useful work 
of reference in regard to instruments manufactured in this country 
The — for Penge of the Convention will be five 
shillings. penions for membership should be addressed to the 
Hon. Sec., Se.sy, M.A., Elm Lodge, Teddington, 
M iddlesex, ee ‘will be glad to furnish further particulars if desired. 


ADMISSION to the Exhibition, daily, ONE SHILLING, 
after 7 p.m., Sixpence. 
Tickets admitting to the Exhibition at any time while it is open, 2/6. 


CAMBRIDGE UNIVERSITY MEDICAL 
SCHOOL. 
LONG VACATION COURSES, 1905. 

In addition to the usual courses given in the Pharmacological and Patho- 
logical Departments there will be a series of short courses of Lectures and 
Demonstrations on Pharmac logy Astiama, vaso-constriction, 
the specific actions of drugs, &c.); Pathology (inflammation, immunity, 
antitoxins, and antibodies, food poisoning, &c.); and a course by 
Dr. NuTTALL on Protozoa and Protozoal Diseases. 

These courses will be open to medical men, veterinary surgeons, senior 


| students, and those interested in medical work ; they will be held if a class 
| of ten can be formed, and will not extend over more than three weeks or a 


month. 
Full particulars may be obtained on application to Mr, E. E. STubninGs, 
Pathological Department, New Medical Schools, Cambridge. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
FACULTY OF MEDICINE. 


The SUMMER SESSION begins on WEDNESDAY, APRIL 

The work is arranged so that a Student may advantageously hs his 
Medical Curricuium then. 

The Bucknill Scholarship and four Entrance Exhibitions will be awarded 


| in October. 


Full information may be obtained from either of the undersigned. 


SIDNEY MARTIN, M.D., F.R.S., 
Dean of the Faculty. 
WALTER W. SETON, M.A., Acting Secretary 


| competed for in September. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 
PADDINGTON, W. 
(UNIVERSITY OF LONDON.) 

The SUMMER SESSION will begin on MONDAY, MAY 1. 
SIX ENTRANCE SCHOLARSHIPS, value £145 to £52 10s., will be 
Students joining in May are eligible. 

PRELIMINARY SCIENTIFIC COURSE.—Classes under Recognised 
Teachers of the University of London are held throughout the year. 

Calendar and full particulars on application to the Dean. 


for other Scholastic Advertisements, see pages CCXxxiv and ccxxxVvi, 
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EGYPTIAN GOVERNMENT 
SCHOOLS. 


In view of the extension of Secondary Education in Egypt, applications 
are invited for new ASSISTANT-MASTERSHIPS in Secondary Schools 
under Ministry of Public Instruction. Masters to begin work in September, 
in Cairo or Alexandria, and to teach in English exclusively. ver 400 boys 
in each school, mainly Mohammedans. In the case of one of the Masters 


now required, the subject mainly essential is Science (Experimental Physics | 
and Chemistry) ; six of the new Masters will be principally engaged in | 
the others will | 


teaching Mathematics(Arithmetic, Geometry, and Algebra) ; 
be concerned more particularly with the teaching of English. Candidates 
must be not less than 23 nor over 30 years of age, have a robust constitution, 
and have taken a University Degree in Honours. They must have ex- 
perience as Teachers : 
Diploma in Teaching. Salary, £295 per annum (£Ky.24 per mensem), 
rising to £393 per annum (£Eg.32 per mensem). Allowance for passage 
out to Egypt. Teaching hours, on an average, four daily, Fridays only 
excepted. Summer vacation not less than two months. 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before May 15, 1905, marked 
outside “Assistant Masterships,” and addressed to the SECRETARY- 
GENERAL, Ministry of Public Instruction, Cairo, Egypt, to whom 
candidates may apply for further information. 


UNIVERSITY OF BIRMINGHAM. 
FACULTY OF SCIENCE. 
PROFESSORSHIP OF CIVIL ENGINEERING. 


The Council of the University wish to elect a Professor of Civil 
Engineering to co-operate with the Professors of Mechanical and Electrical 
Engineering. He will have charge, with an assistant, of the teaching of 
Surveying, Strength of Materials, Hydraulics, and other branches of Civil 
Engineering, and will superintend the laboratories for Hydraulics and 
Strength of Materials. 

The Stipend will be £600 a year. 

The Professor will be allowed to take Higher Consultative work, to keep 
in touch with Civil Engineering practice, provided that it does not ‘interfere 
with his University duties. 

Applications, accompanied by seventy-five copies of testimonials, should 
be received by the Secretary, not later than May 20. 

The successful Candidate will be expected to begin his duties on 
October 2, 1905. 

Further particulars may be obtained from 

GEO. H. MORLEY, Secretary. 


UNIVERSITY OF LONDON. 
WILLIAM LINDLEY STUDENTSHIP. A Research Studentship in 


Physiology of the value of £100 for one year, founded in memory of the 


late William Lindley and tenable in the Physiological Laboratory of the | 
Applications, accompanied by a summary of | 


University, is now aa 
the career of the ap 
may be made, will! 
May 8 next. 


licant and the names of three persons to whom reference 
e received by the undersigned on or before Monday, 


A. W. RUCKER, Principal. 
University of London, South Kensington, S.W. 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL. 
(UNIVERSITY OF LONDON.) 
The SUMMER SESSION begins THURSDAY, APRIL 27. 


Fees for the full curriculum, 110 Gus. 
who have completed their anatomical and physiological studies, 70 Gns. 
Special opportunities for clinical work and obtaining hospital appoint- 
ments, 
Further particulars may My obtained from 
. PERCY PATON, M.S., F.R.C.S., Dean. 


WARRINGTON MUNICIPAL MUSEUM. 
APPOINTMENT OF ASSISTANT CURATOR. 
The Committee invites applications from persons having a knowledge of 
Zoology and Botany, and some experience of Musevn work. 
Salary, £80, rising £10 yearly to £120. Particulars may be had from the 
undersigned, to whom applications, stating qualifications and experience, 
with reference and copies of recent testimonials, are to be sent not later 


than May 3. 
CHARLES MADELEY, Curator. 
WANTED, by the Lancashire Education 


Committee for ‘ie Dairy School, Hutton, near Preston, Lecturer on 
Dairy Bacteriology and Practical Dairying from May 23 to September 16, 
1g05. Salary at the rate of £4 per week. Applications and copies of 
testimonials to be sent in not later than May 1 to the Direcror 
or Epucarion, County Offices, Preston. 

(THEORY AND 


COAC H | N G PRACTICE) 


In BikOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 
Especial Course of Instruction in THERAPEUTICS, PHARMA- 
aed and MICROSCOPY for INSTITUTE OF CHEMISTRY 
, Mr. FREDERICK DAVIS, The Laboratories, 
(Registered in Column B (Advanced Education), Teachers Registration 
Councii, Board of Education, S.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 
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preference will be given to applicants who hold a | 


For University students and those | 
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TO SCIENCE AND MATHEMATICAL 
MASTERS.—Required (1) for important Grammar School nea; 
London, Master for Physics and Mathematics. Salary, £130, resident. 
(2) Physics Master for Secondary School. £150, non-res. (3) Mathe- 
matical Master for Public School, Sea-side. £150. (4) Science and 
Maths. £100, resident. Army Coaching Establishment. (5) Mathe- 
matics and English, Wanted in September. £100, resident. Grammar 
School.—For particulars of above and other Science and Mathl. pots, 
address Grirritus, Smirn, & Situ, Tutorial Agent, 
(Estd. 1833), 34 Bedford Street, Strand, London. 


NOW READY. 


PHILOSOPHICAL TRANSACTIONS 


OF THE 


ROYAL SOCIETY OF LONDON. 


Series B, 
Vol. 197, pp. 408, with 22 Plates. 


containing Papers of a Biological Character. 
Price £1 135. 6d. 


London: HARRISON & SONS, 45 St. Martin’s Lane, W.C. 


A RECENT COMMENT UPON 


The SYTAM SYSTEM 


“Your System will assuredly revolutionize 
the present method—or want of method 
in fitting up Laboratories, Libraries and 
Offices.” 


The Sytam Bottle Element. 


This Bottle Element is sub- 
stantially a Drawer, and is 
operated as such. It can be 
placed in a cupboard or under- 
neath a bench or table, or several 
can be supplied in a suitable 
outer casing to form a complete 
cabinet. 

One hundred 4 oz. bottles 
occupy less than 1 sq. ft. of wall 
space, each bottle is instantly lo- 
cated, removed or replaced, and 
any size from 4 0z. to a Win- 
chester can be accommodated 
in one and the same element. 

PRICES— 
Single Element, without 
shelves, £1 0 0 
Ditto, with complete fittings, 
£1 15 


Standard Cabinet of 6 Elements 
variously et Bottles extra, 


Patent No, 7463. 


The Sytam System is also applied to the storing and 
classifying of Books, Pamphlets, Manuscripts, and all other 
Documents, Specimens, Xc. 


FOR PARTICULARS APPLY TO 


THE SYTAM FITTINGS CO., 
18 & 19 BASINGHALL BUILDINGS, LEEDS. 


PHOSPHORESCENT 


DIAMONDS 


Specially selected for use with Radium Beta Rays, Ultra-violet 
Light, Sunlight, or Magnesium Light. 
RouGH FRAGMEN'Ts, 5/- each, mounted on black ground with 
false gem for comparison. 


DIAMOND SGREENS, 15/- each 


(GLEW’S PATENT). 
Showing Scintillations with Alpha Rays, mounted with Radium, 
complete, 20/- each. 
For use with any Pocket Magnifier or Scintiiloscope. 
GLEW’S SCINTILLOSCOPE, with Pitchblende and 
Polonium, 7/6 each. 


F. HARRISON GLEW, 156 Clapham Road, London, S.W. 
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IMPORTANT REDUCTION IN THE PRICES OF 


COX’S X-RAY TUBES. 


Owing to the large sale of our Tubes in all parts of the world we are now able to reduce the 
price of most of them. 


COX’S REGULATING HEAVY 


TUBE (see second figure) £2 7 6 
= fitted with Glass £2126 
cOX’S VACUUM REGULATING TUBE £1 6 G& 


S WATER COOLING = aan 
Regulator £4 10 Oo 


Ditto, with bulb of oon diameter £5 5 Oo 


y@ All Tubes are tested mn us before ian supplied. In the 
event of any tube not being satisfactory we change it, provided 
it is returned to us carriage paid uninjured, within three days 
after receipt. 


HARRY W. COX, Ltd., 


COX’S **RECORD” TUBE, which won the Gold Medal of 
the Réntgen Society (in competition with all the prin- 
cipal makers in Europe) for a moderate-priced tube 
which would give first-class results both on plate and 


18/6 


2. 


Makers of X-Ray and other Electro-Therapeutic Apparatus of 
the maximum efficiency at the minimum price. 
CONTRACTORS TO THE ADMIRALTY, WAR OFFICE, COLONIAL OFFICE, 


INDIAN GOVT ., &c. 


FACTORY AND OFFICES—1ia Rosebery Avenue, and 15-21 Laystall Street, London, E.C. 


ILLUSTRATED CATALOGUE (including Instructions to 


Beginners) post free to any part of the World, 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- | 
cern, and numbers are in use in University Laboratories and elsewhere in 
——. countries. The whole apparatus is neat and compact and its parts 

easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
hig and 8 inches in diameter. 

It begins to liquefy air in from 6 to 10 minutes after the admission of air 
~ from 150 to 200 atmospheres pressure, making over a litre of liquid per 

our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 


THE “ARISTON” 
FINE ADJUSTMENT 


(PATENT) 
FOR MICROSCOPES 


eutirely eliminates the reflex action 

or side movement which occurs in 

most instruments when slight pressure 

is exerted in giving movement to the 

Micrometer screw when focussing an 
object. 


Ba See Commendatory Notice in Nature, 
November 6, 1902, page 15. 


LISTS. POST FREE. 


JAMES SWIFT & SON, 
81 TOTTENHAM COURT ROAD, LONDON. 


RECTIFIERS. 


For charging any class 
of Accumulators, direct 
from alternating mains. 
Works on any periodicity 
or voltage. Action abso- 
lutelyinfallible.No moving 
parts. High efficiency. 
Requires no attention. 


Made in Four sizes, to charge 
from 4 to 6 Amperes, 
17s. 6d. to £8 8s. 


STEWART, LIVETT & CO., 62 Theobalds Road, London, W. 


(FOUR MINUTES’ WALK FROM HOLBORN TOWN HALL) 


For PARTICULARS WRITE 
OR CALL. 


This tube was 
awarded a Gold 
Medal at St. Louis 
Exhibition, 1904. 


NEW 
PATENT TUBE 


FOR 


SPECTRUM 
ANALYSIS. 


Specially adapted for the New Gases 
Argon, Helium, &c., either singly or in 
combination. Shows the Spectrum of 
any Gas to a degree mever before 
attainable. 


See culegietic report after ‘test, Nature, March 9, 
page 448. 
A. GALLENKAMP & CO., LTD., 
19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.c. 
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THE SANITAS ELEGTRIGAL me 
|CARL ZEISS, JENA. 


Motor 
Interruptor, Coil 
on Switchboard. 
and Switch-table 
from which both 
X-Ray and 
High-Frequency 
Outfits are 
perfectly 
controlled in 
every detail. 


LARGE 


COILS FOR 
RESEARCH 
WORK 

a Speciality. 


Also MANUFACTURERS of 
HIGH-FREQUENCY APPARATUS of various patterns. 
LIGHT BATHS of all kinds, Cabinet, 


three-colour arrangements, with Incandescent and Arc Lamps, &c. 


with Arc-Light Projector for simultaneous local treatment. 
DR. SCHNEE’S PATENT 4-CELL BATH. Patent.) 
NEW PATENT SHENTON-SANITAS X-RAY COMBINATION 
OPERATING TABLE. 
** TRIPLET” and DERMO” LAMPS with Carbon and Iron Elec- 
trodes for ‘‘ Finsen” Treatme 


VIBRATORY AND PNEUMATIC MASSAGE APPARATUS. 


INDUCTION | 


Reclining, Portable Baths, with | 
(Combined 


a FOR 3-PHASE SINUSOIDAL AND ALL OTHER | 


ENTS. 
CAUTERY TRANSFORMER, with Terminals for 
ht, &c., taking only 2 Ampéres from 200 Volts ‘Continuous Main. 
MULTINEBULIZER, ELECTRO- MAGNETIC AND SWEDISH EX- 
ERCISE APPARATUS, &e., &e. 


33 & 7a, SOHO SQUARE, LONDON, Ww. 


LONDON: 


Berlin. 


29 Margaret Street, Regent Street, W. 
Frankfort o/M. Hamburg. 


Vienna. St. Petersburg. 


MICROSCOPES 


Suitable for 
every class of 
Scientific 
and Technical 
Research. 


PHOTO- MICROGRAPHIC 
PROJECTION APPARATUS. 


ILLUSTRATED PAMPHLET “‘Mn,"' POST FREE ON APPLICATION. 


REYNOLDS & BRANSON, Lto. 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAMP: 


THE “RYSTOS” 
ELECTRIC LAMP 
(No. 1) 


For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and well 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 
shape secures the illumination of the 
whole developing table. 
Dimensions, 4 in. x 84 in. 


Price 18s. 6d. 
(When ordering, please mention vc ltage.) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 


New Photographic Requisite List on application. 


14 COMMERCIAL STREET, LEEDS. 


THE JUBILEE CATALOGUE 


ISSUED TO MARK THE 


FIFTY YEARS’ EXISTENCE OF THE FIRM 
OF 


E. LEYBOLD’S NACHFOLGER, 
COLOGNE, 


Contains on its more than 900 pages a complete 

survey of the apparatus used for instruction in 

Physies, as well as numerous practical instrue- 
tions and about 3000 illustrations. 


NATURE says:-—** The firm of Leybold Nachf.lger 
in Cologne has recently issued a very complete and 
interesting catalogue of physical apparatus and 
fittings sold by them. The book starts with a history 
of the instruments made in Cologne during ‘the last 
century. In its second section we find an account 
of the construction and fittings of various chemical 
and physical institutions. After this follows the cata- 
logue proper, filling some 800 large pages, profusely 
illustrated and admirably arranged. The book will be 
most useful to the teacher.” (No. 1846, Vol. 71.) 


THE CATALOGUE WILL BE FORWARDED TO SCHOOLS 
AND INSTITUTES ON APPLICATION. 
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YOUNG’S 


DEVIATIONS FROM HOOKE’S LAW. 


The Apparatus illustrated is that designed by 
Mr. G. F. C. SEARLE 


for use in the 


CAVENDISH LABORATORY, CAMBRIDGE. | 
| 
The extension of the variably loaded wire, relatively 
to a wire carrying a constant load, causes a sensitive 
spirit level to become tilted. The tilt is compensated 
by means of a screw with micrometer head, thus | 
enabling the extension to be estimated to one | 
thousandth of a millimetre. 


DELIVERY FROM STOCK. 


Price £5. 


The Cambridge Scientific Instrument Co., Ltd. 


MARCONT'S | 
WIRELESS 


MANUFACTURERS OF 
High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 
10", 12" & 14° INDUCTION COILS. 
PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &c., &c. 


New Descriptive Price List Free on Application to 


{8 Finch Lane, London, E.C. 


74 NEW OXFORD STREET, LONDON, 


Invite Enquiries from those seeking 


PERMANENT 
Photographic Reproductions 


Excellence. 


Of the Highest Possible 


THE COMPANY’S PROCESSES— 
Autotype Solar (Carbon). 
Autotype Mechanical (Collotype). 
Auto-Gravure (Copperplate Engraving). 


ARE EMPLOYED BY— 
The Trustees of the British Museum. 
The Local Government Board. 
Many Learned Societies, Leading Publishers, 
and Artists of Repute. 


Examples of Work may be inspected and all information 
obtained at— 


The Autotype Fine-Art Gallery, 


74 NEW OXFORD STREET, LONDON, W.C. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 

TEST TUBES, TUBING 
FOR PLOSIO FURNACES, 
COMPOUND TUBING (D.R.P.) 


Resisting in a high aegree sudden 


changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
tary Analysis. Price-list sent free 


TRADE MARK, on application. 


SCHOTT & GEN. G/assworks, Jena (GERMANY). 


The Glasses in the U, +, on Sale with the following firms : 


berdee Manch 
| A. & J. SMITH, ss and 25 St. 
| 

mingham 


| F. BE. BECKER & CO. (W. and 


J. George, Ltd., Successors), 159 _ 


| and 160 Great Charles Street. 
| PHILIP HARRIS & Co., Ltd., 
Edmund 


| F. E. BECKER CO. (W. and | 


i George, Ltd., Successors), 182 
Great Brunswick Street 


179 Great Street. 


F. E. BECKER ‘CO. (W. and 
J. George, Ltd., Successors), 36 
Renfrew Street.” 


Leeds. 
REYNOLDS & BRANSON, Ltd., 


14 Commercial Street. 


et 
PHILIP HARRIS & Co., Ltd., 


| FREDK. JACKSON & Co., 
14 Cross Street 
JAMES WOOLLEY, SONS & 
Co.. Ltd., Victoria Bridge. 
Neweastle-upon-Tyne. 
BRADY MARTIN, Ltd, 


| BAIRD & TATLOCK (London) 


ee Street, Hatton 


| F. o BECKER & Co. (W.and J. 
George, Ltd., Successors), 33 to 37 
Hatton Wall, Hats on Garden, Ee. 

A. GALLENKAMP & Co., Ltd., 
19 & 20 Sun Street. Finsbury, 

JOHN J. GRIFFIN & SONS, 
Ltd., 20-26 Sardinia Street, 
Lincoln's Inn Fields. W.C. 

TOWNSON & MERCER, 34 
Camomile Street, E.C 


For Photography, Unsurpassed for fine definition. 


OOKE JENSES 


Send a card merely quoting Z140. 
TAYLOR. TAYLOR® HOBSON." 


SIOUGHTON STREET WORKS, LEICESTER, 


The 
| MODULUS Autotype Company : 
| 
| | 
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ON SALE. AMBRELL DROS. 


Astronomical Telescope, with 4 in. clear aperture, altazimuth stand, 

croscopes, second-hand by ZEIss, with substage and Abbé condenser, UES 

2 eyepieces, 2 objectives and triple nosepiece, for £9. Another by ee FREE. 

PiLuiscuer, with mechanical stage, substage- ~condenser and Iris-daphragm, 

3 eyepieces, 3 objectives, viz.: 1”, 4”, & ,” oil immersion, price only 

£6 10s. Another by Powe, & LEALAND, with mechanical stage, ELECTRICAL TESTING INSTRUMENTS. 

substage-condenser, and seven objectives all ‘‘ P and L,”’ offered for £10. 

Binocular Microscope by Swirt, cost £40, offered at £10, An- DurHAM House, Nortu SIDE, 

emer by Srewarp, with mechanical stage, 2 objectives, double nosepiece, CLAPHAM COMMON, LONDON, sS.Ww. 


&c., £6. Assay Balance by OertiinG, 6in. beam, double columns, 
sensitive to ; milligram, double rider, cest £25, offered at £6. Others 


in Stock. 20 ft. Hydrogen Cylinder (charged), price £1. Scientific i. 

Lantern Slides on every subject at 5d. each. Microscope Slides on : 

approval at 4d, each. € 


Rev. H. MILLS, Greenside, Kendal. A List of this. Series of Steel and 
Photogravure Portraits of Men of 
Science will be sent - post free to any 


ree —S.Y. “MIDNIGHT SUN.” reader of ‘‘Nature” on application to 
3,178 Tons. , Berth Cabins. All Berths the Publishers. 
12 12/- ST. MARTIN'S STREET, LONDON. W.C. 
Apply ALBION S.S. CO., LTD., 
Newcastle-on- Tyne. SECOND- HAND 
TELESCOPES, &c 
With 30 Original Illustrations. Price 2s. 6d. 6} in. CLARK, ‘quatorial, much 
The HYGIENE of the MOUTH. 6 in. 20 
A Guide to the Prevention and Control of Dental Diseases. 6 prism SPECTROSCOPE by Brownine - + 20 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., POWELL & LEALAND, No. 
Dental the Evelina Hospital, Southwark. ZEISS 1Va, ZEISS V ‘£14, £10 
The D (SEASES orf cHiILDRE N’S TEETH February List, iacteding many others, “all kinds, post free. 
e 
Well Illustrated. Price 7s. 6d. C. BAKER, 244 HIGH HOLBORN, LONDON, W. C. 


SEGG & CO., 289 and 291 Regent Street, London, W 


MACMILLAN & CO”S NEW BOOKS. 


1905 ISSUE NOW READY. 


THE STATESMAN’S YEAR-BOOK. 


Statistical and Historical Annual of the States of the World for the Year 1908. 
Edited by J. SCOTT KELTIE, LL.D., Secretary to the Royal Geographical Society. 


CROWN §8vo. 10s. 6d. NET 


A MANUAL OF QUATERNIONS. 


By CHARLES JASPER JOLY, M.A., D.Se., F.R.S., Sec. R.I.A 
Fellow of Trinity College, Dublin; Andrews’ Professor of Astronomy i in the University of Dublin, and Royal Astronomer of Ireland. 
8vo. 10s. net. 


ELECTROMAGNETIC THEORY OF LIGHT. 


By CHARLES EMERSON CURRY, Ph.D. 
Part I. 8vo. 12s. net. 


THE HISTORICAL RELATIONS OF MEDICINE AND SURGERY TO THE END 


OF THE SIXTEENTH CENTURY. An Address delivered at the St. Louis Congress in 1903. By T. CLIFFORD 
ALLBUTT, M.A., M.D., &c. Crown 8vo, 2s. 6d. net. 


MACMILLAN AND CO., LIMITED, LONDON. 


RECENT & COMING ECLIPSES. 


Sir NORMAN LOCKYER, K.C.B.,. F.R.S. 


Second Edition, containing an account of the Observations | made at 
Viziadrug, in India, in 1898, and of the conditions of the Eclipses 
visible in 1900, 1901 and 1905. 8vo. 6s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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PHCENIX WATKINS & DONCASTER, 


ASSURANCE COMPANY, LIMITED. 


aturalists an anufacturers of 
FIRE OFFICE. 
9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. CAB INETS /AND APPA RATUS 


ESTABLISHED 1782. BRANCHES OF NATURAL HISTORY. 


Moderate Rates. Absolute Security. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. SPECIAL SHOW-ROOM FOR CABINETS. .- 
Prompt Payment of Claims. | N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
LOSSES PAID OVER £26,000,000. | ences are permitted to distinguisned patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


B | a SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


ESTABLISHED 18s1. Birds, Mammals, &c., Preserved and Mounted by First-class 
Current Accounts. 2% Interest allowed on minimum Workmen true to Nature. 
a | eens when not drawn below £100. All Books and Publications on Natural History supplied. 
Deposits. % Interest allowed on Deposit Accounts. = 
Advances made. Stocks and Shares bought and sold. 36 STRAN D, LON DON, W.C. 
Apply C. F. Ravenscrort, Secretary, (Five Doors from Charing Cross.) 
Southampton Buildings, High Holborn, W.C. ag Our Catalogue (96 pp.) Post free on application. 


ALBERT EDWARD JAMRACH )smicrovocica LABORATORY AND SCHOOL OF NATURAL SCIENCE. 


(Late CHARLES JAMRACH), | TIS AND POST FREE. 


Scientifically arr: one Catalogue of Megascopic and Microscopic 


NATURALIST, | Specimens is nuw being prepared. Gentlemen are invited to send in their 


applications without delay, as ouly 5000 copies will be issued. 
180 ST. GEORGE STREET EAST. dample Slide of expertly prepared ROCK SECTION, 1/+, post free. 
implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, Metals, Miners Rocks expertly mounted Microscope, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. ach, from material suppliec 


| LESSONS IN PRACTICAL LITHOLOGY BY CORRESPONDENCE. 


A vacancy for one Geological Student, desirous of passing with high dis- 


ROCKS, MINERALS, FOSSILS. Univrsiy’or Civ Small posi. Pockets 
For ae. 11 ASPENLEA ROAD, HAMMERSMITH, LONDON, W. 
25 Specimens, 5/63 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
Goal Mensuce 12/8 ‘dos larger MINERALS, ROCKS, FOSSILS. 
A large stock of BRITISH AND FOREIGN MINERALS always on view 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects fo CORNISH MINERALS 
selection. Specimens sent on approval. } A SPECIALITY. 
Cabinets, ae =~! SS Glass-capped {| Special display for Teachers and Students on Saturdays. Open till 7 p.m. 


NEW CATALOGUE POST FREE. RICHARDS’ SHOW ROOMS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


MICROSCOPIGAL PETROGRAPHY. SPECIMENS FOR 
Gentlemen to send to THE MICROSCOPE. 


1 Kelso Place, Kensington Court, London, W., Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
for a Prospectus of Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 


other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 


THE TWENTIETH CENTURY ATLAS OF pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 
MICROSCOPICAL PETROGRAPHY, THOMAS BOLTON 
’ 


now being issued in Twelve Monthly Parts, each Part containing Four Fine | 25 BALSALL HEATH ROAD, BIRMINGHAM, 


Half- Tone Plates, and also Four actual Rock Sections. 
Subseription in advance, either Monthly, 7/-; Quarterly, 21/- 


r for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. 
TYPE-WRITING UNDERTAKEN BY THE LABORATORY, PLYMOUTH, 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher The following animals can always. be supplied, eithe: living 
Local, thorough acquaintance with Modern Languages). Research, | or preserved by the best methods :— 
Revision, Translation. Scale of charges on application. The Cam: | >ycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyliila, Alcy- 
bridge Type- writing Agency, 10 Duke Street, Adelphi, W.C. | onwum; *Hormiphora (preserved) ;" Leptoplana; Lineus, Amphiporu;, 
| Nereis, i, Lepas, Baiauus, 
Gammarus, ia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
For Sale.—Extensive Collections of British  Pectens Crista, Pedicellina, Holothuria, Asterias,’ Kchinus. 
Lepidoptera, Coleoptera, Tropical Butterflies, Cabinets, &c. Correctly | Ascidia, Salpa (preserved), Scyllium, Kaia, &e., &c 
named type collections at very moderate prices.—Particulars from For prices and more detailed lists apply to 
A. Forp, Hillside, Sunnyhill, Pokesdown, Bournemouth. Biological Laboratory, Plymouth. THE DIRECTOR. 


| 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of Nature is ‘* Puusis,’? LONDON. 


SUBSCRIPTIONS TO ‘‘ NATURE.” CHARGES FOR ADVERTISEMENTS. 
£ s. Places 5. d. £ s.d. 

er Lineafter . o o gj aColumn 115 

Half-yearly o14 6 Half-yearly . . ©15 6 Qne Sixteenth Page, or Eighth Col. 10 Halfa Page. or aCol 
Quarterly - Quarterly - © 8 o One Eighth Page, or Quarter Be. 
Column . - ©18 6| Whole Page. . . 6 6 

* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, WC, 
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UNIVERSAL 
LABORATORY RHEOSTAT. 


To regulate PRESSURE & CURRENT, 
series or shunt, and a variety of 
other useful laboratory resistances. 


Full particulars of above and other forms of ELECTRICAL MEASURING 
INSTRUMENTS for Laboratories, &c., are contained in our New 
Illustrated List, post free on application. 


ISENTHAL & CO., 


85 MORTIMER ST., LONDON, W. ’ 
Contractors to the Admiralty, War, India, & Colonial Offices, =e. 
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OWNSON & MERCER, 


, RETAIL—89 BisnopscaTe STREET WiTHIN, E.C. WHOLESALE—34 CAMOMILE STREET. E.C 


| Scientific Apparatus Manufacturers and Laboratory 
| Outfitters to the Home and Colonial Departments o! 

H.M. Government, Scientific Institutions, Colleges, 
| and the various Industries throughout the World. 


NEW INCLINED PLANE, 


designed by 
WOODHOUSE. 

This Plane is made of polished mahogany, with 
brass supports and pegs to vary the angle of 
inclination. 

The centre is cut away so that the force ean 
be applied parallel either to the base or plane. 

The roller runs on glass tube, thus reducing 
the friction to a minimum, and the plane can be 


raised at right angles and used as an ordinary 
pulley, if desired. 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C. 


W. 


Cc. E. MULLER, 


ORME & CO.’S 


NEW RESISTANCE GLASS 


excels Jena Glass in its power to stand sudden variations of temperature. 


N.B.—The official test at the Charlottenburg Institute showed that with this glass the alkali dissolved by 100 c.c. of distilled 


water is 


IT IS AS CHEAP AS THE 


, milligrammes as compared with ;}55 milligrammes dissolved from Jena glass under the same conditions. 


COMMON BOHEMIAN GLASS. 


May be had in BE AKERS (various forms), FLASKS (all shapes) TUBING (any size). 


Price List free on application to 


Cc. E. MULLER, ORME & CO., Ltd. 


CONTRACTORS 
H.M. GOVERNMENT /5 


148 HICH HOLBORN, LONDON, W.C. 


The Ideal Camera 


THE LONDON STEREOSCOPIC COMPANY'S 


LATEST INTRODUCTION 


Che “Artist” Reflex Camera 


For Day-Light Loading Flat Films or Plates. 


The picture can be viewed the full size and focussed right up to the moment 


for Photographing Figure Studies, Animals, Natural History 
Subjects, Architecture, Landscapes, &c. 


of exposure. 


Write for Fully Mlustrated Booklet (N) Free from 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE. 


-+rinted by RicHarp CLay aNnD Sons, LimiTep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacmILtan 
LIMITED, at St. Martin’s Street, London, W.C., and THE MacMILLan Company, 66 Fifth Avenue, New York. —Tuurspay, April 20, 1905. 
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GENERAL LIBRARY, 
UNIV. OF MICH. 
MAY 10 1905 


Of Nature trusts the mind which 


“* To the solid ground 


builds for aye.’’ —\WorDSWORTH. 


___ THURSDAY, APRIL 27, 1905 


[Prick SIXPENCE 


1852, VoL. 71] 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


‘‘DEMONSTRATOR’S”’ 
OPTICAL LANTERN. 


PATTERN 
FOR 
ELECTRIC 
LIGHT. 


The above Lantern has a clear base board and is fitted with 
5-in. Condensers. 


NEWTON & CO., 3 FLEET ST., LONDON. 


The “BIRDLAND” 


R.M.S. “ Danube,” 
Rio de Janeiro, 


CAMERA To Nov. 7th, 1904. 
Messrs. Sanders & Crowhurst, 
IN THE TROPICS. London, 


Gentlemen, 

I have much pleasure in 
writing to inform you that my 
“Birdland” Camera is proving 
a great success in the tropical 
heat of this country. 

As you know I was feeling 
a little doubtful when I left 
England, as to how the camera 
would stand all the great 
climatic changes that it would 
have to pass through with me 
on my travels. However, it 
has come through with flying 
colours, and has not once failed 
me. Moreover it has enabled 
me to obtain a large number of 
successful negatives that could 
only have been gained with the 


BEST PATTERN. 


aid of a reflex camera. 
Your faithfully, 
WORKMANSHIP. (Signed) F. MARTIN-DUNCAN. 


Birdland Booklet post free to readers of NATURE. 
Sole Makers: SANDERS & CROWHURST, 71 Shaftesbury Avenue, London, W. 


THE NEW 


MICROSCOPE. 


With Eye-piece § inch, § inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
de) Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 


ANEROID 
BAROMETERS. 


NEW ILLUSTRATED AND 
REVISED PRICE LISTS 
Free by Post. 


The Watch Size 
Aneroid for foretelling 
weather and measur- 
ing heights. 
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Holborn Viaduct, 
EC, 


Branches— 
45 Cornhill; 
122 Regent Street, 
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OPTICAL CONVENTION, 1905. 


President: 
Dr. R. T. GLAZEBROOK, M.A., F-.R.S., 
Director of the National Physical Laboratory. 
Vice-I'residents: 
Sir Wm. pe Wivevesuie Asnev, K.C.B., D.C.L, F.R.S. 
Tue Ricut Hon. Tue Lorp BiytHswoop. 
Sir W. H. M. Cueistiz, K.C.B,.M.A., F.R.S., 
Astronomer Royal. 
Tue Ricut Hon. Tue Eart or Crawrorp, K.T., LL.D., F.R-S. 
Mr. Tuos. R. Dattmever, F.R.A. 
Tue Hon. G. H. Ginss, M.A., M.P., 
Master of the Worshipful Co. Makers. 
Sir Howarv Gruss, F.R.S. 
Tue Ricur Hon. Tue Lorp Ketvin, O.M., G.C.V.O., F.R.S. 
Tue Ricur Hon. Tue l orp Rayieicu, O.M., D.C.L., F.R.S. 
Tue Ricut Hon. Tue Eart or Rosse, K.P., D.C.L., F.R.S. 


HE OPTICAL CONVENTION will be beld at the Norrn- 
AMFTON INSTITUTE, CLERKENWELL, E.C., from May 31 to 
June 3, inclusive. 

The object of the Convention is to bring into co-operation those 
interested in Optical Matters, from all sides of the question, theo- 
retical, and commercial. 

The mornings will be devoted to papers and discussions on Optical 
subjects. ‘These will be collected in a volume to be issued by the 
Convention. 

There will be an 


EXHIBITION OF OPTICAL & SCIENTIFIC INSTRUMENTS 


of British manufacture, in the large ha! of the Northampton Institute, 
during the Convention, open daily fiom 12 to 10 p.m. In connection 
with this, a catalogue is in preparation, which will be a useful work 
of reference in regard to instruments manufactured in this country. 
The Subscription for Membership of the Convention will be five 
shillings. > “ee for membership should be acdressed to the 
Hon. Sec., Mr. J. Sersy, M.A., Elm Lodge, ‘leddington, 
Middlesex, who will be glad to furr ish farther particulars if desired. 


ADMISSION to the Exhibition, ‘daily, ONE SHILLING, 
after 7 p.m., Sixpence. 
Tickets admitting to the Exhibition at any time while it is open, 2/6. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W 


MONDAY, May 1, at Five o'clock, Annual Meeting of the Members. 

TUESDAY, May 2, at Five o'clock, Professor L. C. Miatt, D.Sc., 
F.R.S., first ‘of Three Lectures on “The Study of Extinct ‘Animals.” 
Half.a-Guinea the Course. 

THURSDAY, May 4. at Five o'clock, Professor Sir James Dewar, 
M.A., LL D., D.Sc., F.R.S., first of Three Lectures on ‘ Flame.” 
Half-a-guinea. 

SATURDAY, May 6, at Three o'clock, Professor MaArsHALL Warp, 
T).Sc., F.R.S., first of Two Lectures on ‘* Moulds and Mouldiness.” 
Half-a-Guiaea, 

Subscription to all the Courses in the Season, Two Guineas. 

FRIDAY EVENING, May 5s, at Nine o'clock, Professor Henry E. 
Armstrone, Ph.D., LL. D., F.R.S_, on ** Problems Underlying Nutrition.” 


(UNDER THE AUSPICES OF His MAJESTY’s GOVERNMENT. ) 
THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 

(UNIVERSITY OF LONDON.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN's 
HosPITAL Society.) 
The next SESSION commences on MONDAY, MAY 1, 1905. 


Fox Prospectus, Syllabus, and other particulars, apr to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES. 


E. Macxenzig, Ph.D., D.Sc. 
Chemistry. {fi Warm PLD, BAL 
ALBERT GrirFitus, D. Sc. 
Physics ... Owen, B.A., 


Se. 
B. W. Crack, B.Sc. 


E. H. Smart, M.A 
Mathematics .._... ~{W.6 Bint, BSc. 

A. ENDLE -A., D.Sc. 
Botany ... ox { F. E. Fritscu, Ph. D., B.Sc. 
Zoology ... ~ H. W. UnTHANK, B.A., B.Sc. 
Geology & Mineralogy Gro. F. Harris, F.G.S 


Assaying, Metallurgy & Mining. Gro. Parcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes, 


EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 


Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty ome 
r week are conducted in preparation for the London University 
egrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 

try, Physics and the Natural Sciences. The composition fee for the 

Session of three terms, tg04-1905, is £15. These Courses are recog- 

nixed for “Internal Students" of the University, and consist of 

lecture and laboratory instruction. The Courses are conducted by :— 

MECHANICAL ENGINEERING, W. W. F. Pullen, A. Mack'ow 

Smith; ELECTRICAL ENGINEE RING, A J. Makower; 

CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. Lowe; 

MATHEMATICS and PHYSICS, S. Skinner, W.H. Eccles, J. Lister 

and L. Lownds; BOTANY, B. Lacey and T. G. Hill; 

GEOLOGY, A. J. Maslen In the evenings similar Courses will be 

conducted, but at £2 per Session. Also TECHNICAL DAY 

COURSES of three years’ duration are arranged as a preparation for 

the Engineering, Electrical and Chemical and Metallurgical pro- 

fessions. The Laboratories and Workshop are open for RESEARCH 
under the direction of The Principal and the Heads of Departments. 


Further particulars may be obtained on application to The 
Secretary, who will send either the Day College Prospectus and 
Calendar or the Evening Class Prospectus for 34¢. The Prospectuses 
may be had at the Office for 1d. each. 


B.A. ano B.Sc. EXAMS. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a ‘}HOROUGHLY INDIVIDUAL SYSTEM. Fees based on 
success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Science, Mathematics, Logic, 
Psychology, Political Economy, Latin, Greek, French, German, &c. 

For terms, &c., address Mr. J. CHARLESTON, B.A. (Lond. and Oxon.), 
Burlington Correspondence College, Clapham Common, London, S.W. 


UNIVERSITY OF BIRMINGHAM. 
FACULTY OF SCIENCE. 


PROFESSORSHIP OF CIVIL ENGINEERING. 

The Council of the University wish to elect a Professor of Civil 
Engineering to co-operate with the Professors of Mechanical and Electrical 
Engineering. He will have charge, with an assistant, of the teaching of 
Surveying, Strength of Materials, Hydraulics, and other branches of Civil 
Engineering, and will superintend the laboratories for Hydraulics and 
Strength ot Materials. 

The Stipend will be £% ve 2 year. 

The Professor will be allowed to take Higher Consultative work, to keep 
in touch with Civil Engineering practice, provided that it does not ‘interfere 
with his University duties. 

Applications, accompanied by seventy five copies of testimonials, should 
be received by the Secretary, not later than May 20. 

The successful Candidate will be expscted to begin his duties on 
October 2, 1905. 

Further particulars may be obtained from 

GEO. H. MORLEY, Secretary. 


BACTERIOLOGY and PATHOLOGY. 
KING’S COLLEGE, LONDON. 


Director—R. T. Hewcetr, M.D., Professor of Bacteriology. 
Demonstrat of Bacteriology —H. S. Wittson, M.B. 

The Laboratories are open daily from April 26 for instruction and research 
in Pathology, Bacteriology, and Public Health. 

Students may enter at any time. 

A Course in Clinical Bacteriolosy suited to the requirements of senior 
students for the M.%. degrees will be held on Tuesdays and Thursdays 
during the summer session. Fee £5 5S. 

For Syllabus apply to the SECRETARY or to Prof. HEWLETT. 


UNIVERSITY OF LONDON. 
WILLIAM LINDLEY STUDENTSHIP. A Research Studentship in 


Physiology of the value of £100 for one year, founded in memory of the 
late William Lindley and tenable in the Physiological Laboratory of the 
University. is now vacant. Applications, accompanied by a summary of 
the car<er of the applicant and the names of three persons to whom reference 
may be made, will be received by the undersigned on or before Monday. 


May 8 next. 
A. W. RUCKER, Principal. 
University of London, South Kensington, S.W. 


For other Scholastic Advertisements, see page ccxlv. 
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EGYPTIAN GOVERN MENT 
SCHOOLS. 


In view of the extension of Secondary Education in Egypt, applications 
are invited for new ASSISTANT-MASTERSHIPS i in Secondary Schools 
under Ministry of Public Instruction. Masters to begin work in September, 
in Cairo or Alexandria, and to teach in English exclusively. Over 400 boys 
in each school, mainly Mohammedans. In the case of one of the Masters 
now required, the subject mainly essential is Science (F xperimental Physics 
and Chemistry) ; six of the new Masters will be principally engaged in 
teaching Mathematics (Arithmetic, Geometry, and Algebra); the others will 
he concerned more particularly with the teaching of English. Candidates 
aust be not less than 23 nor over 30 years of age, have a robust constitution, 
and have taken a University Degree in Honours. They must have ex- 
perience as Teachers : sag ogy will be given to applicants who hold a 
Diploma in Teaching. Salary, £205 per annum (£Eg.24 per mensem), 
rising to £303 per annum ({F g.32 per mensem). Allowance for passage 
out to Egypt. Teaching hours, on an average, four daily, Fridays only 
excepted. Summer vacation not less than two months 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimorials, must be sent in hefore May 15, 1905, marked 
outside “ Assistant Masterships,’ * and addressed to the SECRETARY- 
GENERAL, Ministyy of Public Instruction, Cairo, Egypt, to whom 
candidates may apply for further information. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Required (1) Physics Master for Secendary School. 
{150, non-res. (2) Mathematical Master for Public School, Sea-side. 
£150. (3) Science and Maths. £100, resident. Army Coaching Estab- 
li hment. (4) Mathematics and English, Wanted in September. £100, 
resident. Grammar School.—For particulars of above and other Science 
and Mathl. posts, address Grirritus, Smirn, Powerit & Situ, 
Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand, London. 


WARRINGTON MUNICIPAL MUSEUM. 
APPOINTMENT OF ASSISTANT CURATOR. 


The Committee invites applications from persons having a knowledge of 
Zoology and Botany, and some experience of Museum work. 

Salary, £80, rising £10 yearly to £120. Particulars may be had from the 
undersigned, to whom applications, stating qualifications and experience, 
with reference and copies of recent testimonials, are to be sent not later 


than Ma 
hi CHARLES MADELEY, Curator. 


FOR SALE.—X-Rays Outfit. 10” Apps Coil, 
6 **Qer” accumulators, stand, tubes, sundries, in good working order. 
Also 6” Apps Coil and 6” Harvey and Peak Coil. Can be seen by 
appointment, London Stereoscopic Company, 54 Cheapside. 


ASTRONOMICAL TELESCOPE (by Sir 


Howard Grubb), equatorial, very fine o.g., 6-in. clear, driving clock, 
silver circles, position circle, &c. Must be sold.—Full particulars, 
Downes, 4t Lorne Street, Leith. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Lecal. thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on preg The Cam- 
bridge Type- writing Agency, to Duke Street, Adelphi, W 


MICROSCOPICAL 
ana LANTERN SLIDES 


of Natural History Subjects, from G/- per doz. 
Write for Catalogues to the ACTUAL MAKERS 
FLATTERS & GARNETT, itd., 
48, DEANSGATE, MANCHESTER. 
LABORATORIES : CHURCH ROAD, 
New Lantern Slide Storage Cabinets, for classifying slides, very 
compact. Holding 600 slides in 6 drawers, 14/6; 1200 slides in 
12 drawers, 25/6. Send for particulars—any s‘ze to order. 


NATURE STUDY REQUISITES. 


SECOND-HAND TELESCOPES. 
6 in. Dallmeyer Equatorial, Clock, complete, £100, 4} in 
Clark, ee by Cooke, £50. 
leading makers, £4 10s., £6 10s., £8 10s., £10. 
SECOND-HAND SPECTROSCOPES. 
Single, 2, and 3 Prism, by Browning, £4 10s., £8 10s., £10. 
SECOND-HAND MICROSCOPES. 
Watson’s Edinburgh H.. 3 powers and fittings, complete, as new, 
£16 10s. Swift Army Bacteria, complete, £15. Leitz 2b, with rack, 
substage, and fittings, £6 10s. 
MANY OTHERS, ALL KINDS. LISTS ON APPLICATION. 
A. CLARESON & Co., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


. Alvan 


TURE 


Several 3 in. Student Telescopes, by | 
| 


Prize 
Competition 
- Five Guineas 


- Three Guineas 
- Two’ Guineas 


First Prize 
Second ,, 
Third ,, 


Prizes as above are oflered ly 
Burroughs Wellcome and Co. 
for negatives developed with 


»*TABLOID’ » 
PYRO-METOL DEVELOPER 


Competition closes May 15, 1905 


Entry forms and full particulars from 
alJ chemists, or from 


BURROUGHS WettcoME AND Co, 
Lonpoxr, } 
COVvRIGHT] PHO. 123 


ARMBRECHT’S 


Specialities. 


Radium Brom. in 5 még. Tubes 


for CANCER CURE. 
Caicium Metal, 1 G per oz. 


minimum 
oz. } 


Lithium Metal (Chem. pure) 1 gram. tubes. 


& 

= 

Bari 

Beryllium " » 
82 
Strontium 
- £0 

U i 
ranium _,, » 


| Above and the rest of the Rare Elements can 


be immediately supplied from stock. 


ARMBRECHT, NELSON & CO, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 


Telephone: 


GERRARD, 4942- 
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E. GEORCE & SONS, 
0. 5 BOOKSELLERS . 
= and Dealers in Scientific, Litera and other 
a ‘MOTTERSHEAD Journals and Reviews, and Publications of Learned 
& (4 CROSS STREET MANCHESTER and Scientific Societies, 2 Sess Sets, Volumes, 
or Parts. 
3 rivate 00 uyers. urren ataiogue sent pos ree on application. 
2 LABORATORY FURNISHERS, Books sought for. Correspondence Invited. Allcommunications answered. 
2 Importers, Manufacturers, and Dealers in | LIBRARIES OR SMALL COLLECTIONS OF BOOKS PURCHASED. 
; CHEMICAL AND. PHYSICAL All Orders promptly executed. Established 1820. 

E APPARATUS | 151, WHITECHAPEL ROAD, LONDON, ENG. 

Of every Description. 

é Fine Chemicals, Volumetric Solutions, DAVID NUTT, 57-59 Long Acre, London, W.C. 

< Plain and Stoppered Bottles, Importer of Foreign Literature and Publisher. 

3 AND EVERY LABORATORY REQUIREMENT. All FOREIGN WORKS reviewed in Narore are on sale or can be 

Illustrated Catalogue of Apparatus, with Price shortest notice 

& List of Chemicals, free on application. FOREIGN 

< Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” RARE and OUT OF PRINT FOREIGN WORKS sought for with- 
Teiephone Number—2238. out charge, and supplied at the most moderate prices. SECOND- 

— HAND FOREIGN CATALOGUES supplied regularly on demand, 

and orders executed therefrom. 
GLASS BLOWING. 


BROOKS’ PATENT 


All kinds of Experimental Glass Blowing promptly and G . = 
correctly carried out for Scientific Men, Laboratories, Wa UI NG, FLEXIBLE CURVES 
&c., from rough Drawings, or repaired. PARABOLA CURVES 
(Rd.) for GRAPH WORK. 
See Narure, 
Nov. 3, 1904, page 15. 
Descriptive Circulars 
Post Free 


Tnventors’ Ideas Worked out as per Instructions. 


A. C. COSSOR, 54 Farringdon Road, London, £.¢. 


CONTRACTOR TO H.M. GOVERNMENT.) 


WM. BROOKS & CO., 


= 33 Fitzroy Street, 


‘nation NATURE 


London, W. 


SCIENTIFIG WORTHIES. re teiss waroratisr. 


A idet of this Series of Steel and A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 6d. 
Photogravure 
~ worwalte of Men of Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 


Science will be sent post free to any PRAEGER, B.A. 
reader of ‘*‘ Nature” on application to Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
the Publishers. (to which Address Subscriptions should be sent). 
ST. MARTIN'S STREET, LONDON. W.C. London : SIMPKIN, MARSHALL, HAMILT KENT, & CO., Ltd. 


RECENT & COMING ECLIPSES. 


BY 
Sir NORMAN LOCKYER, K.C.B., F.R.S. 


Second Edition, containing an account of the Observations made at 
Viziadrug, in India, in 1898, and of the conditions of the Eclipses 
visible in 1900, 1901 and 1905. 8vo. 6s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. STUDENTS’ 

SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY. 


ELECTROMETER, NEW PATTERN. 


56 CHARING CROSS ROAD, LONDON. Ww .c. 
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NOW READY. 


With Illustrations, 2s. 6d. net, by post 2s. 9d. 


X-RAYS 


THEIR EMPLOYMENT in CANCER and 
other DISEASES. 


BY 
RICHARD J. COWEN, L.R.C.S.1., &c. 


London: H. J. GLAISHER, 57 Wigmore Street, W. 


TO SCIENTIFIC MEN ABROAD 


English Books (New and Second-hand) and Periodicals 

promptly supplied at lowest rates. German and French 

Banknotes and Stamps received in payment. References 
in all parts of the world. 


W. MULLER, Export Bookseller, London, W. 
59 CASTLE STREET EAST, OXFORD STREET. 


OUR STELLAR UNIVERSE, 


A Road-Book to the Stars. 
By T. E. HEATH. 

Distances and Luminosities by a Simple Scale. Stereo- 
grams show Sun and Stars of known Parallax hanging 
in space of three dimensions. 

Price Ss net. 

KING, SELL, & OLDING, Lrp., 27 Chancery Lane, London. 


JUST PUBLISHED. 
MANUAL OF CHEMICAL 
ANALYSIS. 


As Applied to the Assay of Fuels, Ores, Metals, 
Alloys, Salts and other Mineral Products. 


By EUGENE PROST, D.Sc. 


‘** Exceedingly concise and thoroughly practic al in all respects.” 
—Chemical News. 


Price 12/6 net. Post free, 13/-; Colonies, 14/- post free. 


THE TESTING OF CHEMICAL 


REAGENTS FOR PURITY. 
By Dr. C. KRAUCH. 


Authorised translation of the THiRD German Edition by 
J. A. WILLIAMSON, F.C.S., and L. W. DUPRE. 
AN INVALUABLE LABORATORY COMPANION. A 
concise and comprehensive summary of Analytical Methods as 
applied to Chemical Reagent-. 400 Reagents are-dealt with. 
Every fact and factor of value is given in full. 
Price 12/6 net. Postege 5d. extra, Abroad rod. extra. 


RUBBER, GUTTA PERCHA 
AND BALATA. 


By FRANZ CLOUTH (Cologne). 


Contains 3 Maps and Chart on the Rubber producing Districts, 
and Price Fluctuations of PARA RUBBER since 1861. 


Royal 8vo. 242 pp. text. Prices, 12/6 net, postage 5d. ; 
Colonies 13/6, and other countries 15/-, post free. 


MACLAREN & SONS, 37 & 38 Shoe Lane, London, E.C. 


ELEMENTARY 
MICROSCOPY. 


By F. SHILLINGTON SCALES, F.R.M.S. 
Pp. xii + 179 with 78 Illustrations. Price 3s, net. 
**A more practical handbook on the microscope does not exist." — 
Pharmaceutical Journal. 
BAILLIERE, TINDALL AND COX, 


8 HENRIETTA STREET, CoveNT GARDEN, LONDON. 


With 30 Original I!lustrations. Price 2s. 6d. 


The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


Ky R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAMB AUTHOR. 
The DISEASEsS ot CHILDREN’S TEETH 
Well Illustrated. Price 7s. 6d. 
SEGG & and Regent Street, Londor, W. 


BOOKS AT GREATLY REDUCED PRICES. 


PUBLISHERS’ REMAINDERS. 
New Annual Catalogue (including many SCIENCE books) 
Now Ready, and sent post free on application. 


H. J. GLAISHER, Remainder and Discount Bookseller, 
57 Wigmore Street, London, W. 


ENGLISH and FOREIGN 
SCIENTIFIC BOOKS 


AND PERIODICALS SUPPLIED WITH DESPATCH 
AT LOWEST DISCOUNT PRICES. 


Foreign money accepted. 


Lonpon: A. SIEGLE, 2 LANGHAM PLACE, W. 


SCIENTIFIC ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 

we LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS / AND TRANSLATIONS. 
J. POOLE Co. 


(ESTABLISHED 1854), 
104 CHARING CROSS ROAD, 
LONDON, W.C 


(Formerly of 39 HOLYWELL ovum, STRAND). 
Enquiries by letter receive immediate attention. 


LEWIS'S CIRCULATING 


MEDICAL AND 


SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library 
includes the subjects of Physies, Chemistry, Electricity, 
Botany, Geology, pore Astronomy, Psychology, 
Philosophy, Sociology, Engineering, Geography and 
Travel, &c. 

New Works and NEw EDITIONS on these subjects are 
added to the Library immediately on publication, 


SUBSCRIPTION, TOWN OR COUNTRY, | FROM ONE GUINEA. 


Detailed Prospectus, List of Recent Additions, &c., post free. 
London: H. K. LEWIS, 186 GOWER STREET, W.C. 


Telegrams: ‘‘ Pusticavit, Lonpon.” Telephone: 10,721 CENTRAL. 
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APPARATUS FOR DETERMINING THE 


HEAT EQUIVALENT 
ELECTRIC ENERGY. 


In a glass vessel containing water a 
broad strip of manganin is immersed. 
The strip can be made to carry an 
electric current, and is so wound 
that it can be used as a stirrer, a 
very efficient circulation resulting. 
The resistance of the manganin 
strip, having a low temperature co- 
efficient, can be ascertained very 
exactly, so that the energy dissipated 
is known in terms of the current. A 
thermometer immersed in the water 
shows the rise of temperature pro- 
duced. (See Ayrton’s ‘“ Practical 
Electricity,” 1900 Edition, page 320.) 


Price complete, with 
thermometer divided in tenths of a 
degree from 0° to 50° Centigrade, 


£2 15 


DELIVERY FROM STOCK, 


The Cambridge Scientific Instrument Co., Ltd., 


CAMBRIDGE, ENGLAND. 


BATHE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Rd. No, 420,297.) 

This ae has been designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration ‘purposes. 

The construction is on that of the well-known “' Fortin” 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable uf being read 
to ‘or inch and ‘1 millimetre. It is mounted on a well- 
polished, solid mahogany board, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confidently recommend this Instrument for use as 

a ‘* Standard ’’ in Colleges and Schools, private Observa- 
tantee. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 
or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
price. 

NATURE says :—‘* Provides an accurate instru- 
ment at a moderate cost.’ 

FULL SIZE STANDARD BAROMETER of 
same design, bore o’s5” diameter, inches and millimetre 
scales, verniers reading to o’oo2 inch and o'1t m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, £7 10 O 


Sole Manufacturers and Proprietors of the 
Registered Design. 


PASTORELLI & RAPKIN, 


46 HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOCICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 1750. 
Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn 


t/roth scale. 


REYNOLDS & BRANSON, Lt. 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAMP 


THE “RYSTOS” 


ELECTRIC LAMP 
(No. 1) 
For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and well 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
‘a soft diffused light, while its semicircular 
shape secures the illumination of the 
whole developing table. 
Dimensions, 4 in. x 84 in. 
Price 18s. 6d. 


(When ordering, please mention voltage.) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 


New Photographic Requisite List on application, 


14 COMMERCIAL STREET, LEEDS. 


W.H. SMITH 
LIBRARY 


EMBRACES ALL THE MOST IMPORTANT BOOKS, 
BIOGRAPHIES AND MEMOIRS, TRAVEL AND SPORT, 
HISTORY, THEOLOGY, SCIENCE AND SOCIOLOGY, 
NATURAL HISTORY, LITERATURE AND ART, POETRY 

AND ESSAYS, TOPOGRAPHY, FICTION, REVIEWS, 

AND MISCELLANEOUS WORKS. 


The newest and best books of popular interest are 
added as published. 

The books are delivered to the Bookstalls to Sub- 
scribers’ orders, carriage paid. 

Over 800 branches to which Subscribers can be trans- 
ferred. 

Special Travelling Subscriptions entitling Members to 
exchange at any branch without previous notice. Terms 
on application. 

Books exchanged by Parcels Post, Rail, or other 
means from the Head Office to any part of the United 
Kingdom. Boxes supplied gratis. 

Prospectus and list of recent books in circulation and 
any other information can be obtained upon application. 

A catalogue of Surplus Library and New 
Remainder Books, offered at greatly reduced prices, 
is published monthly, and supplied gratis on application. 


HEAD 


orrice: 186 STRAND, LONDON, W.C. 
BRANCHES at all the Railway Bookstalls. 
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ADAM HILGER, 


Speculum Plane and Concave Reflectors, Silvered 
Glass Planes, Disc Prisms, &c. 
PARALLEL WEB, and POSITION MICROMETERS of highest quality, 
SOLAR EYEPIECES (the Poiarising Solar Eyepiece is specially recommended), &c. 
And of EVERY KIND OF SPECTROSCOPE. 


Illustrated List Gratis on Application. 
75a CAMDEN ROAD, LONDON, N.W. 


Awarded Gold Medal St. Louis Exhibition, 1904. Address :—** London,” 


All other air 
pumps superseded. 


DINES NEW SELF RECORDING 
MERCURIAL 
BAROMETER 


JAMES J. HICKS, 
Sole Maker. 


Designed to give a trace from 
which the height at any time 
may be determined to *O05 
inch. This end is attained by 
arranging the details of con- 
struction so that the friction 
of all the moving parts, and 
more particularly that between 
the pen and the paper, may 
be reduced to an absolute 
minimum, and also by an auto- 


THE 


“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 

Price from Write for 
£4:5:0. LIST F.45. 
Pulsometer Engineering fod 

Dine Re 


Eimstronworks, Read ing. 


matic temperature correction. 


Descriptive Illustrated 
Catalogues on application. 


= 8,9, & 10 
HATTON CARDEN, LONDON. 
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ADAPTED TO THE SOUTH 


I.—PRACTICAL PLANE AND SOLID GEOMETRY. 

Practical Plane and Solid Geometry for Elementary Students. 
By J. HARRISON, M.I.M.E. 2s. 6d. 

Practical Plane and Solid Geometry for Advanced Students. 
By J. HARRISON, M.Inst.M. E., &c., and G. A. 
BAXANDALL. 4s. 6d. 

IIl.—MACHINE CONSTRUCTION AND DRAWING. 
Machine Construction and Drawing. By F. CASTLE, 
M.I.M.E. [Ready before September, 1905. 
III.—BUILDING CONSTRUCTION. 

Buildi Construction for Beginners. By J. W. RILEY, 

Rochdale Technical School. 2s. 6d. 

Building Construction for Advanced Students. By J. W. 
RILEY. ln Preparation. 
V.—MATHEMATICS. 

An Elementary Course of Mathematics. Comprising Arith- 
metic, Algebra, and Euclid. By H.S. HALL, M.A., and 
F. H. STEVENS, M.A. 2s. 6d. 

An Elementary Course of Mathematics. Comprising Arith- 
metic, Algebra, and Geometry. By H. S. HALL, M.A., and 
F. H STEVENS, M.A. 2s. 6d. 


Graduated Test Papers in Elementary Mathematics. By 


R-v. WALTER J. WOOD, M.A. ts. 
Mathematical Tables for Ready Reference. 
FRANK CASTLE, M.I.M.E. Sewed. 2d. 
Practical Mathematics for Beginners. By F. CASTLE. 
2s. 6d. Key, 55. net. 
Elementary Practical Mathematics for Technical Students. 
By F. CASTLE, M.I.M.E. 3s. 6d. 
A Manual of Practical Mathematics. By F. CASTLE, 
M.I.M.E. 6s. 
VI.—THEORETICAL MECHANICS. 
Elementary Mechanics of Solids. By W. T. A. EMTAGE, 
M.A. 2s. 6d. 
Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6d. 
Mechanics for Beginners. By Rev. J. B. LOCK, M.A. 
Part I. Mechanics and Solids. 2s. 6d. 
Hydrostatics for Beginners. By F. W. SANDERSON, 
M.A, 2s. 6d. 
VII.—APPLIED MECHANICS. 
Applied Mechanics for Beginners. By J. DUNCAN, 
Wh.Sc. 2s. 6a 
Lessons in ~ oa Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., and J. SLADE. 5s. 6d. 
VIII. SOUND, LIGHT, AND AND 
ELEMENTARY PHYSICS 
Elementary Lessons in Heat, Light, and Sound. By D. E. 
JONES, B.Sc. 2s. 6d. 
Lessons in Heat and Light. By D. E. JONES, B.Sc. 3s. 6d. 
Light for Students By EDWIN EDSER. 6s. 
Practical Exercises in Light. By R. S. CLAY, D.Sc. 2s. 6d. 
Heat for Advanced Students. By E. EDSER, A.R.C.Sc. 4s. 6d. 
Practical Exercises in Heat. By E. S. A. ROBSON, M.Sc. 


2s. 6d. 
Elementary Physics. By BALFOUR STEWART, F.R.S. 
New Edition, thoroughly Revised. 4s. 6¢. Questions, 25. 
IX.—MAGNETISM AND ELECTRICITY. 
Magnetism and Electricity for Beginners. By H 
HADLEY, B.Sc. (Lond.). 2s. 6a. 

Magnetism and Electricity for Students. By H. E. 
HADLEY, B.Sc. [Ready before September, 1905. 
Practical Exercises i in Magnetism and Electricity. By H. E. 

HADLEY, BSc. 2s. 6d. 
Electricity and Magnetism for Beginners. By F. W. SAN- 
DERSON, M.A. 2s. 6d. 
Elementary Lessons in Electricity and Magnetism. By 
Prof. SILVANUS P. THOMPSON, F.R.S. 45. 6d. 
X. & XI.—CHEMISTRY. 
Chemistry for Beginners. By Sir HENRY ROSCOE, 
F.R.S., assisted by J. LUNT, B.Sc. 25. 6a. 
The Elements of Chemistry. By Prof. IRA REMSEN. 2s 6d. 
ae Chemistry for Advanced Students. By Sir H. E. 
SCOE, F.R.S., and Dr. A. HARDEN. 4s. 6d. 


Compiled by 


MACMILLAN & CO.’S SCIENCE CLASS BOOKS. 


KENSINGTON SYLLABUSES. 


X. & XI.—CHEMISTRY—continued. 

Chemical Problems. By Prof. T. E. THORPE, C.B., F.R.5. 
With Key. 2s. 
Chemical Arithmetic. By S. LUPTON, M.A. With 1200 

Problems. 4s. 6d. 
Introductory Chemistry for Intermediate Schools. By L. }. 


JONES, B.Sc. 2s. 

Chemistry for 0 Schools of Science. By S. PARRISI:, 
B.Sc., A.R.C.S. (Lond.), with Introduction by 1). 
FORSYTH, M.A., D.Sc. 2s. 6d. 

Practical Inorganic Chemistry. By G. S. TURPIN, M.A, 
D.Sc. 2s. 6a. 

Practical Inorganic Chemistry for Advanced Students. l'y 
CHAPMAN JONES, F.I.C., F.C.S. 2s. 6d. 

The Junior Course of Practical Chemistry. By F. JONES, 
F.C.S. 25. 6d. 

Tables for Qualitative Chemical Analysis arranged for the 
use of Students. By A. LIVERSIDGE, M.A., LLD., 
F.R.S. 4s. 6d. net. 

— in Organic Chemistry. By G. S. TURPIN, M.A, 

2s. 6d. 

Theoretical Organic Chemistry. By J. B. COHEN, Ph.D. 6:. 

Organic Chemistry. By Prof. [RA REMSEN. 6s. 6d. 

Practical Organic Chemistry for Advanced Students. [iy 
JULIUS B. COHEN, Ph.D. 33s. 6d. 


XII.—GEOLOGY. 
“——— for Beginners. By W. W. WATTS, M.A., F.G.S. 
2s. 6d. 


XIV.—HUMAN PHYSIOLOGY. 
Physiology’ for Beginners. By Sir MICHAEL FOSTER, 
K.C.B., and Dr. L. E. SHORE. 2s. 64. 

Lessons in Elementary Physiology. By the Right Ilon. 
T. H. HUXLEY, F.R.S. 4s. 6¢. Questions. Is. 6/. 
XV.—GENERAL BIOLOGY. 

An Introduction to Nature-Study. By ERNEST STEN. 
HOUSE, B.Sc. Illustrated. 35. 6d. 

XVI.—ZOOLOGY. 

A Manual of Zoology. By T. JEFFERY PARKER, D.Sc., 
F.R.S., and W. A. HASWELL, M.A., D.Sc. tos. 6a. 
XVII.—BOTANY. 

Botany for oe By ERNEST EVANS. Second 


Edition. 2s. 
—METALLURGY. 

A Text-Book of Elementary Metallurgy. By A. H. HIORNS. 

3s. Questions. Is. 

XXII.—STEAM. 

The Steam Engine and Gas and Oil Engines. 

PERRY, F.R.S. 3rd Impression. 7s. 6d. net. 

XXIII.—PHYSIOGRAPHY. 

morte for Beginners. By A. T. SIMMONS, B.Sc. 


By JOHN 


Science (Section I. By Prof. 
R. A. GREGORY and A. T. SIMMONS, B.Sc. 2s. 6. 

a end for Advanced Students. By A. T. SIMMONS, 
B.Sc. 45. 6a. 

Elementary Lessons in Astronomy. 
LOCKYER, K.C.B. 5s. 6d. 


XXIV. AND RURAL 


Elementary Lessons in the Science of Agricultural Practice. 
By H. TANNER, F.C.S. 35. 6d. 
XXV.—HYGIENE. 
Hygiene for Beginners. By E. S. REYNOLDS, M.D. 2s. 67. 
science of Common Life (Being a New Edition of ‘ Experi- 
mental Hygiene”). By A. T. SIMMONS, B.Sc., and 
E. STENHOUSE, B.Sc. 2s. 6d. 
for Students. By E. F. WILLOUGHBY, 
45. 6d. 
XXVI.—ELEMENTARY SCIENCE OF COMMON LIFE. 
Science of Common Life (Being a New Edition of ‘ Experi- 
mental Hygiene’’). 
E. STENHOUSE, B.Sc. 


By Sir NORMAN 


By A. T. SIMMONS, B.Sc., and 
2s. 6a. 


MACMILLAN AND CO., LIMITED, LONDON. 
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PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. | 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK | 


ESTABLISHED 18s1. 
Current Accounts. 2% Interest allowed 
montbly balances when not drawn below 7 Hany 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 


Apply C. F. RAVENSCROFT, ‘Secretary, | 
Southamp gs, High Holborn, W.C. 


ecli 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 


| ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 
GPUSIAASTY.—-Snpene for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors en Charing Cross.) 
ae Our Catalogue (96 pp.) Post free on application, 


—S.Y. “MIDNIGHT SUN.” 
3,178 Tons. Two Berth Cabins. All Berths | 
on same level. Finest yac _ steamer afloat. | 
12 12 fi Sailing June 10, 24; July 22; August 5, 19. | 
Apply ALBION Co., LTD., 
Newcastle-on- Tyne. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


MICROSGOPICAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 
now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half- Tone Plates, and also Four actual Rock Sections. 
Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 
or for the whole Series ot 12 Monthly Parts & 48 Sections, £4 4s. 


A RELIABLE IMPROVED FORM (AS FIGURED) OF 


APPARATUS 


(PRODUCING BOTH GAS 
AND SOLUTION), 


Which will last for many 
months in constant use 
without renewals or 


cleaning. 


N.B.—This apparatus effects 
such a great saving in mate- 
rial that, where in frequent 
use, this represents quite 
a year. 


Descriptive PAMPHLET post free. 


Sole Makers— 


BREWSTER, SMITH &CO.,° 


Impl of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BUXKS., 

25 5/6; do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure ocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 


A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amozba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, F loscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
p matia, Astacus, Amphioxus, Rana, Anodun, Xc., for ‘Dissection Purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM, 


MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animais can always be supplied, either living 
or preserved by the best methods :— 

>ycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyliia, Aicy- 
onium ; *Hormiphora (preserved) Leptoplana; Lineus, Amphiporu:, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 


Pectens Bugula, Crista, Pedicellina, Asterias, Kchinus. 


Ascidia, Salpa (preserved), Scyllium, Kaia, &c., 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 


Communications to the Editor. 
SUBSCRIPTIONS TO ‘*‘ NATURE.” 


s.d.|Toatt Places ABroap:— s. d. 
Half-yearly om 6 Half-yearly or 6 
(Quarterly Quarterly o 8 


The telegraphic address ad Nature is Puusis,’? LONvon. 


CHARGES FOR ADVERTISEMENTS. 
s. d. Sa & 


& 
*Three Lines in Column o 2 6| Quarter Page, or Half 


ne Sixteenth Page, or ig thCol. 10 o 

One Eighth Page, or Quarter Halfa Page, oraColuma 3 § 0 
Column o 18 6|Whole Page. . . 66a 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN'S STREET, LONDON, 


WiC. 
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GAIFFE IMPROVED 
WIMSHURST MACHINE. 


A Standard Instrument for Laboratory and 
Research Work. Gives absolutely uniform con- 
tinuous current for X-Rays, High Frequency, 
Wave Current, &c. Noenclosure (works in open 
air), no spindle, no sectors. Plates are readily 
detachable. 


Descriptive Pamphlet gratis ¢ on application from the 
Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY 
ASSOCIATION, 


228 GRAY’S INN ROAD, LONDON, W.C., 
where the apparatus may be seen working. 


WIiGROSGOPIC OBIECTS. 
NEW AND BEAUTIFUL PREPARATIONS IN WATSON’S UNIQUE COLLECTION. 
Very fine Series, illustrating the aa of an mcpeaanes di ad. Groups of Diatomacew, Spicules, &c. A large variety at s. ad. 


(Aspers+), 16 preparations in case ... 0 reduced pr ces ... 8/6to 25 0 
Section through entite bud of Lily —... 20 NEW Edition of Supplementary List of latest Miero. Objects 
Beautiful Slides of Stephanoceros “a cilia extended, price now ready, post free. It gives full particulars of our beautiful 
iccurding to petfection ots : from 3/6 to 25 O series of Aquatic Organisms, &c., &c. 
sophopus try ystallinus 46 Trypanosoma Brucei (Tsetse fly disease)... 40 
Jermes (Marine); various each 26 Malaria) parasites—many phases each 
Section of precious Opal, with mattix (opacjue) a ose 1 6 Radium for the Microscope. Mounted on a 3X tslipasa 
Section of (Quartz with fluid cavities 38 6 Miro. Object. Shows scintillations er with low ae 
Leaf of Pampas Grass-- -very pretty section ... 10 Objective. Quite new ee ai 5 6 


For a Guinea a year you ~ have 240 ‘les. “Slides on hire from Watson & Sons’ Cabinets. Send for | pesticulars. 
NEW.--WATSON’S DIFFRACTION BUTTONS. A scientific Novelty. ‘These buttons are made of polished steel upon which spiral lines oth inch 
apart are engraved. A beautifully soft radiated appearance is imparted by these lines, the colours being in the order of the Spectrum. Made i in two sizes. 

j-inch diameter, 4/6 each ; 6 in case for 25/- inch diameter, 2/6 each; or 6 in case for 15/- 
Send for Warson’s Ilus‘rated Catalogues of wena ~ (No. 2) . Microscopic Objects (No. 3), Telescopes and Field Glasses (No. 6), 
Post free on application to 


W. WATSON & SONS, (°*%8537"%") Opticians to H.M. Government, 


31 HIGH HOLBORN, LONDON, W.C. 
Branches -16 FORREST ROAD, EDINBURGH, and 2 EASY ROW, BIRMINGHAM. Awarded 42 Gold and other Medals. 


CROSSLEWY’S GAS ENGINES 
RECENTLY GREAT REDUCTION 
REMODELLED. 
GAS CONSUMED. 


Represents K and L 
types, giving 3°5 H.P. Up to the end of 1904, 
and 5 H.P. over 50,000 engines 
respectively. have been delivered, 
representing about 
Immediate Delivery three-quarters of a 
for Stock Sizes million actual 
of Engines. | horse-power. 


Moncuesren 


CROSSLEY BROS., OPENSHAW:, MANCHESTER 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of any THE ADON (RELISTERED) Mounted in Aluminium. 
small lens without disturbing Measures 3} ins. long, 11 ins. 


plates or films which may be 


> diameter, weighs 4} ounces, 
In 


PRICE, including Solid Leather 
Case, £3 10 OC nett. 


ILLUSTRATED BOOKLET with 
Specimens of Work 


Can be used alone for higher 
magnification or larger plates. 


An excellent lens for all 


artistic photography. PATENT. FREE. 
J. DAL LMEVER, |I).,25 Newman St., London, W. 
irmted by RicHaky AND Sons, Limitrep, at 7 & Sueet Mall. Gueen Victoria Street, in the City of Lonaun, and puotished by can 


Co., Limiter, at St. Martin’s Street, ondon, W.C., and THe Company. 06 Fifth Avenue, New York.—THurspay, Apri! 27, 1905. 
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